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GALION 


Vibratory 
Compaction... 


With the GALION 3-WHEEL ROLLER 
VIBRATORY COMPACTOR combination, 
you not only attain specified densities of 
granular materials, but you also can 


achieve effective compaction of the many 
soils which respond best to a static weight 
roller. In addition, the 3-Wheel Roller can 
be used for the compaction of finish sur- 
face materials. This multi-purpose usoge 
multiplies the profit possibilities on your 


roller investment. 
: d 
With the GALION Mode! 503 GRADER- ou 
VIBRATORY COMPACTOR combinction a. 
it is possible to spread, level, and compact 
the material —all in ONE operation or U - 
agg as the situation eae coment us ELECTRIC VIBRATORY 

e vibrating unit is raised hydraulically 
for speedy travel on, to and from the job. COMPACTOR FEATURES 
The profit possibilities of this combination © Delivers up to 4200 throc-ton, doops 
cre not limited to one function. Vibrating athletes diabetes Ol : : 
Compactor unit is easily removed to permit P 9 Poy Sees Per Gare 
other grader operations such as ditching, 
blading, windrowing, etc. 


With the GALION Grader or Roller and 
Vibratory Compactor combination you 


Vibratory Compector can be operoted 
with Roller or Groder trove ng forward 
or reverse 


Compacted surface is smooth and flat—no 


SAVE — on equipment cost, labor costs, waves or “washboard” effect 
ting costs and h ts. 
— = overhead costs Roller and Grader ore protected against 
vibration of the compactors which FLOAT 
on the surface 


Power unit (engine and generator) for com- 
poctor con be used os on emergency light- 
ing plont or for the operation of small 
power tools 


Individual compeoctor shoes con be de- 
tached and fitted with operating handle 
for compacting confined spots others con't 
reach 


THE GALION IRON WORKS & MFG. CO. 
General and Expert Offices 
Galion, Ohio, U.S.A. 
Cable Address—GALIONIRON. Galion, Ohie 
Loe OE 
Ye 4. .3 a rs 


MOTOR GRADERS « ROLLERS 


VIBRATORY COMPACTORS © PNEUMATIC TIRE ROLLERS 
& 


THE GALION IRON WORKS & MFG. CO. Date —— 
Dept. P-70, Galion, Ohio 
Please send me complete information on [] 3-Wheel Roller with Vibrator [_] Model 503 Grader with Vibrator 


Name 








Firm or Dept. 
Street 











A development of 25 years of 
sludge pumping experience... 
THE NEW | 


Trode-Mork 


"RAGUARD” RAG GUARD 
RUBBER STATOR 


—4 


Screw Conveyor Clog Proof Sludge Pump 


BETTER...here’s why: 


Jor: ® Rotary, positive displacement pumping 


e Primary sludge pumping © “RAGUARD”—*“Chicago’s” special shaft rag guard 
e Secondary sludge transfer ® Low Speed operation 


e Digester sludge recirculation 3 ; . 
° ° ® Convenient Suction Clean-out openings 


e Elutriated and concentrated 


sludge pumping ® Durometer 60 hardness BUNA-N RUBBER STATOR 
e Digester heat exchanger pump- ® Hardened, Chrome-Steel Rotor 


ing 
© Ample Reserve Motor Horsepower 








Sages: For pumping sludges 
from 75 G.P.M. to 400 G.P.M. 
ot a 120’ head 








Putting ideas to Work 
tne FOOD MACHINERY AND CHEMICAL CORPORATION 
Chicago Pump Company 


© 1959 Fm. C 622? OIVERSEY PARKWAY + CHICAGO 14, KLINOIS 
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Report from Pikes Peak, Colorado 
“They’ve go 
to be good 
for jobs: 
like this... 





“Dozing rock at high altitudes is a mighty tough job,” says 
Al Mason, Field Superintendent for the Water Division, 
City of Colorado Springs, Colorado. But the city’s new 
Cat D7D Tractor takes the work in stride, proves it more 
than meets the test. Here it demonstrates power and stamina 
as it speeds development of a municipal reservoir system 
on the northern slopes of Pikes Peak. The engine's exhaust 
gas driven turbocharger packs plenty of air into the cyl 
inders so that even in the rarefied atmosphere the 140 HP 
D339 Diesel Engine breathes easily and efficiency stays 
high. “The improvements on the new D7 make it a real 
producer,” Al Mason said. And an average of 1%, minutes 


per 300 foot cycle proves him right. 


On the Pikes Peak job, the new D7 builds service roads 
and clears the right-of-way for pipelines. Although the 
work often calls for clearing 20 to 25 foot stretches of 
blasted rock, maintenance on the D7 is no more than rou 
tine. The exclusive Caterpillar oil clutch, for example, 
generally needs only adjustment when other clutches need 
replacing. Other time-saving, cost-saving features are the 
tractor’s service-free lifetime lubricated track rollers, hy- 
draulic track adjusters which make it easy to keep track 
in perfect alignment, a long-lived pressure-lubricated trans- 
mission and a dry-type air cleaner that takes less than five 
minutes a day to service. These are just a few of the reasons 
the D7D offers more value for the taxpayer's dollar than 
any other machine of its size. 

See your Caterpillar Dealer for the facts and figures 
He'll show you how the D/ can earn its keep in high pro- 
duction, tell you why its top-quality construction and low 


maintenance mean sizeable yearly savings. 


Caterpillar Tractor Co., General Offices, Peoria, Ill., U.S.A. 


FEATURES 
OF THE NEW D7 


TURBOCHARGED ENGINE with 80 per cent more 
lugging ability for greater production 


LIFETIME LUBRICATED TRACK ROLLERS with 
patented floating ring seals eliminate maintenance 
time and cost they never need servicing and 


new load carrying design extends roller life 


PRESSURE-LUBRICATED POWER TRAIN insures 
complete circulation of oil to transmission, bevel 
gear and pinion. Added strength in components 
takes the increased power with room to spare, 


keeps down time to an absolute minimum 


CATERPILLAR 


Registered Trademerts of Caters |» tor Co 
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SELECTED REPORTS ON RESEARCH IN SANITARY 
ENGINEERING 


Research Institutes—Past, Present and Future 
Geoarce R. Hexsert 


Occurrence and Behavior of Natural and Radioactive 
Strontium in Woter 


M. W. Sxovcstap ann F. B. Barxen 


Research in Water Supply Prediction 
Eowarp H. Wiser 

Corrosion Control in Potable Water Systems 
Rotr Exviassen anv Rowr T. Sxaiwpe 


Sodium Chloride Uptoke by Algae 


Giserat V. Levin 


Pesticides and Lake Rehabilitation 


Rosert O. Sytvesrer anp Ricnargp H. Bocan 


Tox'city of Selected lons on Activated 
Sludge Treatment 
E. @. Mouton anp Greorce P. Hanwa, Je 


Separation of Solids in the Anaerobic 
Contact Process 
A. J. Srerren ann Mires Bepxer 


Factors Inhibitory to Sludge Digestion 
Jay S. Gaumetinc anp Cram N. Sawyer 


Volatile Acid Formation During Sludge Digestion 
James E. Erzet. anno Frepenicx G. Pontanp 


Irradiation Sterilization of Diets 
for Germ-Free Animals 
Joun L. S. Hickey anno Donan L. Srow 

Study of Hazords in Disposing of Insecticide 

Containers at o City Landfill 

Safeguards that permitted the disposal of fiber and 
contained toric insecticides 

bulldozer operator 
Man, Wiuuam V. Harrweu 
and Arnotp J. Funckes 


metal drums that had 
without harm to the 
G. ALLEN 

Geoace R. Haves Jr 


Subsurface Bedrock Along Highway Route 
Mapped by Seismograph 
Case history of the use of a miniature seismograp! 
heavily 
Liesenow 


route surrey m a 


rough 
W.R 


for highway 


wooded area 


111 


Water Diversion and Flood Problems 
Require Ingenious Control 
Gaging stations, telemetering and a 
Bascule gates accomplish mandatory diversion of 
flow plus flood protection H. A. Mayo, Sr 


system of 


Accidents Reduced by Bridge Lighting Program 
Remarkable accident reduction rate is a dividend 
for Baltimore's lighting program on motor vehicle 
bridges Wiuwam F. HALULsTeap 

Residential Street Paving by Special Assessment 
Peoria s program for sou-cement construction 

residential streets 

Ricnuarp R 


Hines anv B. J. ApKINS 


City of Oakland Develops New Rainfall 
Intensity-Duration Curves 
Substantial savings in the annual cost of drainage 
a study of rainfall records. 


Donato M. Winton 


structures ré sult fron 


Surveying Keeps Pace with St. Paul’s Growth 


Current well-organized program still benefits from 
marks placed 60 


O'Connor 


bench 
Epwarp L 


careful establishment of 


years ago 


Stumped by Your Stump Problem? 
How the costly problem of stump 
solved by mechanical equipment. R. H. Van Deusen 


remot al was 


Bridge Widening Program Gets Public Praise 
In the past five years, 1,030 bridges have been wid- 
ened or replaced under a program of the Indiana 
State Highway Department Cuarites D. MILLer 


Reservoir Roofs Protect Water Supply 


Equipment Procurement and Replacement 


Automatically Controlled Diatomite Filter Plant 


Attractive Municipal Garage 
Heavy Machines for Heavy Snow 
Clearwell Level Control 

PUBLIC WORKS DIGESTS 
Works 

Highways and Airports 


Water 


Sewerage and Refuse 


Industrial Wastes 








Model V-12 Climox engine in high copacity 
centrifuge! pump service in a city woter plont. 


Four Climax sewage gos engines powering Three Climax engines, one Model K-67, and 
blowers and pumps in a Michigan sewage two V-85's driving vertical sewage pumps 
treatment plant. through right angle geors. 


CLINI POWER 


for dependable municipal plant service 


Climax engines provide 
excellent low cost power 
for sewage and water 
treatment plants. These 
rugged, simply designed 
engines cre engineered to 
give quick acceleration, 
withstand overloading, and 
perform longer with 


less maintenance. 


alelitinel mol mes-hadele [=e ler 
LP gas © gasoline 


60 to 600 max. hp. 





CLIMAX 
engine manufacturing company 
DIVISION OF 


WAUKESHA motor company send for | BULLETIN S$A-631 
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Research on Public Works Problems 


HERE HAS never been enough research in the 

public works field but of late there have been 
stirrings that promise more activity. Some impor- 
tant studies now under way will be described in 
our annual research issue which will appear in July. 
Three years ago, Pustic Works initiated, as an an- 
nual event, an issue devoted largely to pertinent re- 
search. The purpose was three-fold: To encourage 
more research: to bring to our readers information 
on developments from work being done; and to pro- 
vide a degree of recognition for research workers. 
The forthcoming issue is a further step toward those 
still needed and desirable objectives. Knowing what 
is going on in this field is the first step toward recog- 
nition and support. 


Highway Sales Engineers 


HERE HAS been much discussion at highway 
conferences around the nation about the need 

for “selling” the current highway program to the 
public and to our legislators. Industry has made 
significant contributions toward this objective 
through the production of films and educat onal ad- 
vertising in television, radio and newspapers. 

The highway engineering profession, however, has 
not cap talized on the best sales force it can ever 
obtain—the men pract'cing the profession today. 
Within their own associations and conferences, they 
are a generally well-spoken and capable group, ex- 
plaining their problems, projecting their plans, re- 
vealing their objectives. But the public seldom sees 
this side of the highway engineer. He is usually 
pictured in the terse prose of the newspaper re- 
porter—if referred to as a person at all. His eng’- 
neering competency is oftentimes judged by a few 
brief news quotes—sometimes taken out of con- 
text—and almost always bearing on a controversial 
design, financing or location problem commanding 
the current concern of the reader. 

No product, industry or profession can create an 
accurate and favorable public image in such a 
fashion. To know the nation’s highway engineers 
today would be to know that this most complex, 
costly and necessary facet of our transportation sys- 
tem is in good hands. But how can this confidence 
be transmitted to the public? There are two ways 
we would like to suggest. 
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First, every highway engineer should dedicate 
himself to the selling of his “product” with the same 
enthusiasm and due pride that he is approached by 
sales representatives of industry. The highway 
engineer's “customers”—the public—are his neigh- 
bors, his fellow club and church members, his com- 
munity, state and national officials. Opportunities 
to discuss local and national highway programs with 
these “customers” should be readily accepted. 
Loyalty to his organization and pride in its ac- 
complishments should be demonstrated by word 
and action. 

Second, a high standard of maintenance on those 
modern highways now completed will prove to be 
an excellent advertisement of their worth and 
desirability to the public. Superior design standards 
and quality construction are soon lost to the eye 
of the traveling public if maintenance standards do 
not follow suit. No sound program can direct billions 
of dollars to new construction without an equitable 
provision for maintain'ng and protecting this invest- 
ment—and concurr ‘ntly presenting it to the user 
in its most effective light. 

The next twelve months may well be a period of 
major decisions in our national highway program. 
Our salesmanship may provide the right decisions. 


Films In Brief 


EGINNING IN this issue, Pustic Works offers a 

new reader service in the form of a listing, to 
be carried as a regular feature, identifying current 
moving picture films of interest to engineers, ad- 
ministrators and supervisors engaged in public 
works. It is hoped that this ready reference will be 
of value to you in planning training sessions, con- 
ference programs, serv:ce club and community pres- 
entations, equipment and operations studies and a 
wide variety of other applications. Industry, profes- 
sional associations and many public agencies have 
devoted much time, talent and money to foster bet- 
ter understanding of our complex public works 
programs through the production of these films. 
Your interest in giving them wide viewing by ap- 
propriate audiences will be welcomed. 

If your organization has a film suitable for inclu- 
sion in Films in Brief, send us the necessary in- 
formation and we'll be glad to include it. Now, pull 
the shades so we can get that projector started... . 
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DON T BE 
OOLED BY 
INITIAL PIPE 


COSTS... 


Certain factors concerning the type of pipe 
to be used for a proposed water or gas 
project must be examined carefully: 





First 
how much does the pipe cost, compared 
to other types? 


Second 
—how often will it require repair? 


Third 
—how long before it has to be replaced? 


After all, how much money do you really 
save if you buy the cheapest pipe . . . then 
have to repair it frequently . . . and then 
have to replace it within a decade or two? 


You save with cast iron pipe 


Sometimes the first cost of jobs where cast 
iron pipe is specified, is higher than similar 
projects using cheaper pipe. Yet, in the 
long run, cast iron pipe costs less! Here's 
why: 

© Cast iron pipe rarely requires repairs. 
Its rugged construction, corrosion-resist- 
ant qualities and bottle-tight rubber-ring 
joints will withstand the most severe pres- 
sures. Once an investment is made in cast 
iron pipe, it is usually your first and last 
cost because of the absence of maintenance 
or repairs 


® Cast iron pipe is built to last—98 
American cities will testify to that. 
They've had cast iron pipe installations in 
constant use for over a century! In fact, 
in Versailles, France, they're still using 
cast iron pipe water mains that were laid 
in 1664! Once cast iron pipe is in the 
ground, it stays there! 


Don't be fooled by “‘low-cost” pipe. In- 
sist on the pipe that will actually save you 
money over a period of years... 


In Nebraska — Here a section of cast iron pipe is being 

relocated. Twenty-five years old, the pipe is still in 

excellent condition—has never required major repair 
or replacement. 


Rely on CAST IRON PIPE 
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In Indiana (above All-weather”™ cast iron pipe is quickly 
installed despite wet trench conditions. Slip-on joints were 
casily assembled, with one workman using a crowbar. 


In Pennsylvania (below) —This 16° cast iron pipe is being 
installed as fast as the trench hoe can prepare the trench. 


: 


«i “4 


In Kansas (above)——36" cast iron water main. Another part of 


this main was floated out of its trench by a heavy downpour. 
Later a 150 psi water test revealed no leaks in the slip-on joints! 


Handy lengths and slip-on joints make cast iron pipe easy to han- 
dle, even in crowded neighborhood sectors; require less labor. 


CAST IRON PIPE 


THE MARK OF THE 100-YEAR PIPE 
Cast Iron Pipe Research Association, 
Thos. F. Wolfe, Managing Director, 
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PREFERRED 


program to provide 


General Electric introduces PREFERRED LIGHTING 
—a new program offering exceptional customer serv- 
ice on outdoor-lighting systems. 


With PREFERRED LIGHTING you get a full 
selection of fast-moving equipment—-equipment most 
preferred on a national basis as evidenced by present 
purchases—plus application analyses combining the 
latest lighting trends and the most economical and 
effective ways to do specific lighting tasks. 


In addition, PREFERRED LIGHTING makes pos- 
sible exceptionally fast delivery of street-lighting sys- 
tems. On products of our own manufacture, equipment 
is usually in your hands in one to three days after 
receipt of your order 

General Electric offers you the widest variety of 
equipment necessary to meet your general and special 
lighting needs. But, your optimum use of the “cus- 
tomer-selected” PREFERRED LIGHTING systems 
will bring the immediate benefits of superior product 
performance ... one-to-three-day delivery ... easy 
selection, ordering, and application ... all adding up 
to top value for your lighting dollar. 


PROVED EQUIPMENT PERFORMANCE 
When you select G-E PREFERRED LIGHTING 


equipment you'll know you are buying the type of 
equipment which has proved most popular with cus- 
tomers all across the country—preferred by a majority 
of customers for performing the same lighting tasks 





PROVED PERFORMANCE results because General ' QUICK DELIVERY one-to-three-day delivery is maxi- 


Electric PREFERRED LIGHTING represents cus- mum for most General Electric PREFERRED LIGHT- 
tomers’ choices of the best in filament, mercury, and ING equipment including pole anchor rods and base tem- 
fluorescent lighting. Only 148 catalog numbers (5000 plates. Poles can be ordered for one- to four-week shipment, 
are available) meet 95% of all roadway lighting needs. allowing time for curing concrete bases prior to installation. 





LIGHTING... « 101 senera ‘ieee 


more light per dollar on America’s roadways 


you are interested in solving. These systems have met 
the test of customer evaluation in terms of cost of 
light, and over-all operating and maintenance economy 
... your best guarantee of a modern lighting installation. 


ONE-TO-THREE-DAY DELIVERY 


With PREFERRED LIGHTING, you can reduce 
your inventory investment. Much of your warehousing 
and inventory expense is borne by General Electric. 

A simplified product line, pre-designed lighting sys- 
tems and layouts, and the ability to order from a single 
source mean you can order most lighting equipment by 
phone. What's more, in most cases you can expect to 
have your equipment at the installation site within one 
to three days of your order! 


SIMPLIFIED SELECTION AND APPLICATION 


General Electric's new PREFERRED LIGHTING 
Designer's and Buyer's Guide is a compilation of all 


pertinent data you need to select, order, and apply 
complete lighting systems or components. 


By following “customer-approved” PREFERRED 
LIGHTING recommendations, you save the time and 
expense of individual lighting layouts and calculations. 
Factors such as distribution patterns, spacings, mount- 
ing heights, and maintenance factors are already 
worked out in advance. Just select the type of lamp 
and the footcandle level you desire. 


PREFERRED LIGHTING IS AVAILABLE NOW 


Get your PREFERRED LIGHTING Designer's and 
Buyer's Guide, today! Use it as a basis for a thorough 
evaluation of your present buying practices, in com- 
parison with the benefits offered by General Electric's 
PREFERRED LIGHTING approach. Your G-E Ap- 
paratus Sales Engineer or Agent will be happy to help. 
General Electric Company, Outdoor Lighting Dept. 
Hendersonville, N. C. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 





: 
EASY APPLICATION saves you the time and expense of 


designing individual layouts, and considering distribution 
patterns, spacing, mounting heights, and maintenance fac- 
tors. Selection of PREFERRED LIGHTING equipment is 
a simple matter of deciding on source and footcandle level. 
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New PREFERRED LIGHTING Guide 


General Electric Company 
Section B460 02 
Schenectady 5, New York 


Please send me a copy of 
the new General Electric 
PREFERRED LIGHT- 
ING Designer's and Buy- 
er’s Guide, GEA-7100, 
with descriptive, applica- 
tion, and ordering data 
on the complete line 


a ee ee 
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A really efficient cooling system? op ops , , 

No “hos a with he tema nape peed It S easy to get 
: . : to aii the parts! 

—it never runs too hot or too cold! P 


Low “noise level” and freedom from 
damaging vibration? ENTERPRISE 
Diesels are “quiet as a kitten”! 


More hours per gallon 
of lube oil? Every gal- 
-+ehour after hour, year in and year out! lon goes further with 


' 

This is what you want in your next diesel engine. athens 
And this is what you will get with dependable 
ENTERPRISE Diesels. 

Some of the key features that combine to make 
ENTERPRISE your best buy in heavy-duty diesels 
are shown here. There are many others you'll 
want to know about — up to the minute features 
of design, materials and construction that are the 
result of 35 years experience in power research True balance for smooth running? 
and diesel engine building . . . features that ENTERPRISE takes the “jitters” out 
contribute to the most efficient and reliable power of diesel operation! 
available at a fraction of the cost you'd expect. 

Your own comparison will prove that there is 
no finer diesel. Write for complete information 
on ENTERPRISE ... the choice of power experts. 
Units from 75 to 2700 hp. 


Top service ...where and when you 
want it? ENTERPRISE Customers get 
fast service ... and 
parts within hours! 


fi 


ENTERPRISE Diesels 


THE DEPENDABLE 


Enterprise Engine & Machinery Co., Subsidiary of General Metals Corporation 
18th & Florida Streets, San Francisco 10, Calif. « National and worldwide sales ond service 


PUBLIC WORKS for July, 1960 





Fast, water-tight, acid-resistant 
coupling for RECESSED 


concrete pipe with... 


TYLOX “CR” Gaskets are for tongue and groove, or bell and 

spigot concrete pipe of all sizes having a recess on the pipe tongue, 
or spigot, in which the joint medium is seated. When planning waste 
disposal lines using recessed concrete pipe, also plan on TYLOX “CR’ 

pipe joints, and be assured of these performance advantages 


WONT ROLL OR TWIST — the wide, flat design of the Gasket 

plus support provided on both sides by walls of the recess, prevents 
Gasket from being rolled or twisted out of true position 

during coupling operations. 

COUPLES IN SECONDS — Merely shoving gasketed pipe home 

into the line completes the joint... water in the trench does not 
delay the work... backfill may be applied immediately 

WONT LEAK — Multiple sealing fins of the Gasket compress into 
the specially designed base to form a solid “pack” of rubber which 
prevents water from leaking in or out of the joint (see figs. 1 and 2 
Root and sediment problems are eliminated .. . infiltration 

overloads on treatment plants are prevented. 

RESISTS ACID ATTACK — TYLOX “CR” Gaskets are made of 

rubber or neoprene specially compounded for immunity to sewerage 
and industrial wastes, acids or alkalies. Under ground and 

under compression, they outlast the pipe itself. 
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TYLOX “CR” Gasket properly positioned on recessed concrete pipe. TYLOX “CR” Gasket under full compression 


WRITE FOR DATA BROCHURE HAMILTON KENT 


Fully illustrated engineering information and 

installation instructions. See why there ore 

ee ne, ae MANUFACTURING COMPANY 
service thon all other types of Gaskets com- 

bined. Specify TYLOX “CR” Goskets for your KENT, OHIO 

next recessed concrete pipe project 427 West Grant St. ORchard 3-9555 








5151.3 CANADIAN PLANT: 10 Brussels St., New Toronto, Ont., Phone: Clifford 1-2494 
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Civic leaders like Waterspheres because 
they are landmarks of proud, progressive 
communities. s 


PORE RR RERE REE EEE EERE EEE REE EE ERE ESE REESE AAA AAAS 


City fathers like Waterspheres because 
each structure is backed by CB4I's seven 
decades of craftsmanship in steel! 


SSCS SHEETS RRR ROR ORE EE 


Engineers like Waterspheres because only 
a minimum of ground area is required for 
foundations and plates can be pickled and 
painted before shipment 


See eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


Maintenance men like Waterspheres be- 
cause the integrated, all-welded structures 
present a minimum surface to paint and 
maintain, 





WATERSPHERES .. 


... because they satisfy 
sO many people 


Tanpayere Whe Waterepheres because The final selection of water storage facilities is often the responsi- 

they are often responsible for reductions in bility of a small group. Vast numbers of the population are affected, 
P fire insurance premiums. however. And . . . if this choice is not suitable to the majority of 
PTeTETI itt citizens, loud protests are certain to be heard. 


This is why more and more communities rely on CB&I Water- 
spheres (and Waterspheroids * ) to solve their water storage prob- 
lems. You just can’t miss them. They landmark municipal progress 
... combining beauty and prestige with efficient water system plan- 
ning. Yes . . . you see so many Waterspheres . . . because they satisfy 
so many people. 

Firemen like Waterspheres because they 


provide round-the-clock emergency water 
reserves. 


*WATERSPHEROIDS .. 
are big brothers to Waterspheres. 
They differ only in shape and size. 
Watersphere capacities range from 
25,000 to 250,000 gallons. Watersphe- 
roids are available in capacities up 
to 500,000 gallons. 





Superintendents like Waterspheres be- 
cause the functional bases can be used for 
storage or pumping, often eliminating the 
need for additional buildings. 





Seeeeeeeeeeeeeeeeeeeeeeeeeeeeeee eee eee eeeee 
A brochure containing details and 
specifications on both the Water- 
sphere and Waterspheroid is avail- 
able. Ask for Catalog A-40. 


Kids like Waterspheres .. . best of all. Why? 


Who knows? But did you ever pass one on the B | 
highway without a comment from the back H | CAG 0 R | 0 G E & R 0 N 0 M PA N Y 
seat? (Parents like them because they're 332 SOUTH MICHIGAN AVENUE 
safe... kids can't climb Waterspheres.) 
CHICAGO 4, ILLINOIS 


TTT TTI OFFICES AND SUBSIDIARIES IN PRINCIPAL CITIES THROUGHOUT THE WORLD eoeee 








MORE THAN 
30,000 
INSTALLATIONS 


providing totalization More than 30,000 Sparling Main-line meter installa 


tions are serving American towns and cities every 
~ . . day, with thousands more in use throughout 29 for- 
of va ried flows trom eign countries. Applications vary from single 2-inch 
meters for minimal requirements to multiple 19-foot 
30 GPM installations that handle flows in excess of 14% million 
gallons per minute...universal proof that wherever, 
or whatever, the need for Main-line metering you can 

to specify, and depend on, Sparling 
Sparling is the pioneer propeller meter. For nearly 
half a century Sparling equipment has been serving 
1 500 000 GPM the waterworks field with high performance meters, 
7 ’ recording instruments, and controls. Let Sparling 
serve you, too. Write for Catalog #315. or call your 


local Spar ling field engineer. 


2% PARLING 


WATER CONTROL EQUIPMENT 


HERSEY-SPARLING 
; METER COMPANY 
vire t tot Z t r Sa y with . - 
nesliaivie head — a . aentiee ne pA Sparling Equipment: lL. MONTE, CALIF. 
f all Sparling Main-line meters 225 North T« m ple City Blud 


Cleveland - Dallas - Denver - Kansas C 0 ‘ Sa : tt nited Kingdom Affiliate: TYLORS OF LONDON LTC 
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, —M. Seward, 
CITY’S NERVE CENTER GUARDED —.,e:itensc 
of Memphis 
Communications 


Control Center 


by International Power 


The radio and communications center of the 
Memphis Fire and Police Departments is certain of 
full transmission and receiving power at all times. 
Successful operation at this vital point requires ab- 
solute reliability and instant resumption of power 
supply. Memphis gets both from their standby 
International U-450 engine and 50-kw Katolight 
generating plant. The city’s half million citizens are 
assured of fire and police protection through any 
emergency. 

Memphis officials depend on International power 
for other jobs, too. The 10,000 seat civic audito- 
rium, operated by the City of Memphis and Shelby 
County, has another International U-450 on stand- 
by duty for lighting all ramps and exits in event of 
electric power failure. Both units burn natural gas 
the least expensive fuel in this instance—to give the 
city additional savings. 

The wide selection of low-cost International 


power extends this type of efficient performance to 


Building 


every municipal application. When you approve 
International engines for pumps, generators, con- 
struction and maintenance machinery, or auxiliary 
units, you get more years of dependable perform- 
ance for fewer tax dollars. A wide variety of acces- 
sory equipment lets you further match the power 
to the job. 

There are 35 engines in the International line— 
16.8 to 385 max. hp—gasoline, LP gas, natural gas 
or diesel. See your IH Engine Dealer or Distributor 
soon. Discover what International power can do 


for you! 


m INTERNATIONAL’ 


International Horvester Co., 
A COMPLETE POWER PACKAGE 
180 North Michigan Ave., Chicago 1, ill 








These one-man Reed Rotary Cutters cut large diameter steel 
or cost iron pipe faster and better thon the heaviest power 
machines . . . and without electrical or explosive hazards. What's 
more, there's less digging in ditch-work! You need only a 4” to 
6” channel under the pipe and a 45° to 60° arc for the handle 
swing. Reed Rotaries are easy to “carry in", too. The 20” size 
weighs only 68 pounds; separates into 3 easily corried ports. 
Patented pipe guide assures clean, right-angle cuts. Four razor 
blade wheels track perfectly, cut easily and are quickly inter- 
changeable for steel or cast iron pipe. 


® Write today for descriptive literature. 


These typical cuts on 12,16, 20 ond 24” cast iron 
pipe illustrate the clean, accurate, right-angle 
cuts provided by Reed Rotary Cutters. 


ERIE * PENNSYLVANIA 


PUBLIC 
WORKS 
ee 


“ 


Daniel A. Okun is Head of the 
Department of Sanitary Engineering 
in the School of Public Health at 
the University of North Carolina, 
coming to the University from Mal- 
colm Pirnie Engineers in New York 
in 1952. 

After two years in the PHS, partly 
on the Ohio River Pollution Survey, 
he joined the Sanitary Corps of the 
Army, serving during the war with 
the Corps of Engineers in New- 
foundland and Latin America, and 
then in command of a malaria con- 
trol detachment 

Dr. Okun studied civil engineer- 
ing at Cooper Union and California 
Institute of Technology, and ob- 
tained his doctorate in sanitary engi- 
neering at Harvard University. His 
research at Harvard on oxygen in 
waste treatment was awarded the 
Kenneth Allen Memorial Award of 
the NYSIWA and the Harrison 
Prescott Eddy Medal of the FSIWA 

He headed the Joint Committee of 
ASCE and FSIWA responsible for 
the new Manual of Practice on Sew- 
age Treatment Plant Design and is 
currently a member of the Advisory 
Committee for the Revision of the 
PHS Drinking Water Standards. He 
s a Diplomate of the American 
Academy of Sanitary Engineers and 
a Fellow of the APHA 

Dr. Okun has been Project Di- 
rector of a $200.000 UNC project 
with ICA to assist the Faculty of 
Sanitary Engineering of the National 
University of Engineering in Lima. 
Peru. Since 1954, Dr. Okun has 
been Technical Consultant to Public 
Works and has been largely re- 
sponsible for the sanitary engineer- 
ing research series 

Folk and square dancing occupy 
his “leisure.” He plays tennis in 
summer and squash in winter, but 
his proudest athletic achievement 
was coaching the Tigers to the 
Chapel Hill Little League champion- 
ship 

The Okuns and their two children 
are sailing this summer for a year 
in the Netherlands, where he will 
be a National Science Foundation 
Senior Research Fellow at the Tech- 
nological University in Delft and the 
Research Institute for Public Health 
Engineering in The Hague 
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add control valves 


replace old valves FAST 


with new MIAVELLER: Cut-In Sleeves & Valves 


®@ New control valves can be added to your system and 
old, inoperative valves can be replaced quickly with Mucller 
Cut-In Sleeves and Valves. 

Installation is fast and simple. New Mueller Mechanical 
Joints on both sleeve and valve are large enough to fit class “D” 
pit-cast pipe and small enough to be used with class “150” 
centrifugally cast pipe. 

Only two gaskets are used. A solid rubber gasket is used 
with all larger classes of pipe, such as class “D”. A special rub- 
ber gasket, reinforced on both ends with duck to prevent cold 


flow, is used with all smaller classes of pipe. 


These two gaskets, cach accurately sized to the class of 
pipe, make installations faster, simpler and cheaper. Joints are 


crmancntly ticht low 


MUELLER Cut-iIn Sleeve and Valve installed in main 


Standardize on 
MUELLER 


valves with 
exclusive 


“4..Point” wedging 


mechanism. 


The wedging mechanism of Mueller Cut- MUELLER co. 


In Valves is identical to that of Mueller 


AWWA Gate Valves and Tapping Valves. DECATUR. ILL. 


Parts are interchangeable. Standardize on 


Mueller. Factories at: Decatur, Chattanooga, Los Angeles 
In Conade: Mueller, Limited; Sarnia, Ontario 
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Operate the sanitary landfill — using 
clamshell or dozer action to spread refuse 
evenly. Then use “carry-type scraper” action 
to cover the refuse evenly on-the-go. And 
then iron down the cover with compactor 
plate action for a positive seal! 


Only the clam-action 4int , 


gives you built-in “equipment 


As ‘standard equipment” at no extra cost 
the exclusive clam-action International® 
Drott® 4-in-1 gives you the utility of a 
whole fleet of specialized machinery! 


The four actions of the 4-in-1 are built 


handle materials; give positive, self-clean- 
out bottom dumping! 

You get all four of the inbuilt actions for 
the 4-in-1's one moderate price. Each 4-in-1 








action “doubles” for one or more specialized 





in! Each action is instantly available for 


machines. You adjust and control hydrau- 





big-capacity performance, at your touch of 


lically each 4-in-1 action to get an amazing 





the “machine-selector” lever! 

Skid-Shovel action puts power-shovel- 
like pry-over-shoe break-out action at your 
command. Bulldozer action gives you a 
“radius-controlled” blade that can dig and 
move earth like a specialized dozer. “Carry- 
type Scraper” action can grade, strip, and 
spread with inch-close accuracy. Clam-shell 
action can back-drag materials; boil itself 
full on-the-go; stand and grab hard-to- 














range of job-handling working positions! 





Add up the thousands of dollars you'd 
save with the 4-in-1 to handle your commu- 
nity’s sanitary landfill, as no “single-action” 
loades 4-in-1 multi- 
operation utility, all over town! See your 
Drott Distributor for a 


demonstration! 


can—and to give 


International 


Eliminate the sticky materials han 
dling problem, with exclusive clamshell bot 
tom dumping. Opening the clam pulls sticky 
materials from clam surfaces—grovity pull 
does the rest, to dump sticky moterials thot 
stop ordinary loaders cold 


Dig up “tired” street surfacing using 
famous 4in-] pry-over-shoe break-out ac 
tion. The TD-15 4in-] can 39,200 
lbs. of break-out force—ample to dig up 
and load out old brick-and-mortar pove- 
ment—and take slam-bang tough jobs from 


exert 


boom-type r igs! 


International Harvester Company, Chicago |, lilinois 
Drott Manufacturing Corp., Milwaukee 15, Wisconsin 


INTERNATIONAL 
DROTT - 





You cen sit, grab, and lift tough-to-handle 
“imposibles” like stumps, slabs of concrete, 
and other material—as no other equipment 
can! Four-in-one clam-action is the only 
onswer! 


eet” utility! 





yyy 
WAM AAA 


AA 


MIDDDAAAS 
SANA AAAS 


Rough-out a new street or drive, and 
remove excess material at the same time— 
using 4in-1 “carry-type scraper’ action for 
rough and finish grading. Spread surfac 
ing materials with ‘scraper’ action or spot 
place it with clamshell! 








MUNICIPAL YEAR 
BOOK, 1960 

New topics covered in the 1960 
edition of the Year Book include 
parking lots and meters in more 
than 1,000 municipalities over 10,000 
population with data provided on 
number of parking lots and spaces 
available; whether a fee for use of 
a lot is charged; the number of 
parking meters; time limits; and 
rates. Also new is a section survey- 
ing housing standards in force for 
existing housing in 229 cities. This 
includes information about the en- 
forcement agency; its staff; types of 
standards; inspection policies; and 
the types of codes used to enforce 
housing standards. For the first time 
there are reviews of municipal in- 
service training activities and activi- 
ties of state associations of county 
officials 


P/ 


y 


/ 


SPEED SENSITIVE SWITCHES 


All GH series of cable driven governors and 
switches are available in this GH-E series. This 


There are 21 major tables con- 
taining information about individual 
cities. This information is analyzed 
and summarized. Consolidated data 
are provided for groups of cities 


classified according to population 
groups. Orin F. Nolting and David 
S. Arnold, editors. International City 
Managers’ Association, 1313 East 60 
Street, Chicago 37, Illinois. 590 pp 


$10 postpaid 


ROLLERS AND RADIO ON 
HIGHWAY CONSTRUCTION 

This 44-page bulletin contains two 
papers presented at the recent High- 
way Research Board meeting. One, 
by C. F. Parker, on steel-tired roll- 
ers gives recommendations on their 
use in paving work. The other, by 
H. R. Craig and J. W. Krichbaum 
covers planning, installation and us« 
of 2-way radio in maintenance and 
construction. 80 cents from Highway 
Research Board, 2101 Constitution, 
Washington, D. C 


HIGHWAY RESEARCH 
IN THE UNITED STATES 
This is a 119-page 


special committee on the needs, ex- 


report of a 


penditures and applications for re- 
fields. It dis- 


cusses and lists the most urgent 


search in highway 


areas of investigation and calls for 
an expenditure over the coming four 
or five years of $34 million. The 
listing includes 19 broad areas of 
research adjudged to rate A-1 in 
importance and urgency. Highway 
Research Board, 2101 Constitution 
Ave., Washington, D. C. $2.80 


ASPHALT PAVING 
TECHNOLOGY 

The Proceedings of the Associa- 
tion of Asphalt Paving Technologists 
for 1959 is available in book form 
Consisting of 17 papers, the Pro- 
ceedings cover paving asphalts, ag- 
gregate gradations, fillers, stability, 
density, pavement failures, fatigue 
tests, chemical composition of as- 
phalts, mixing efficiency, durability 
and the interrelated effects on the 
rheological characteristics of as- 
phalts. Ward Parr, Secretary-Treas- 
urer; Association of Asphalt Paving 
Technologists; 1224 East Engineer- 
ing Building, Box 619, Ann Arbor 
Michigan. $6.50 


HOUSE NUMBERING 

AND WATER SERVICE 
Two recent ordinances adopted 

by Gainesville, Ga., are of interest 

to many communities. The ordi- 

nance on house numbering covers 


LANDFILL 
PROBLEMS! 


Eliminate obnoxious odors, 
rodents and vermin from 


landfills 


A name which includes a variety of laboratory 
and field developed formulations designed to 


control one or any of these nuisances, quickly, 


housing meets the specifications for class 1 group 
D, Explosion Proof Equipment. For further infor- 


mation, write for Bulletin 504-A. 


SYNCHRO-START PRODUCTS, INC. 


SKOKIE, ILLINOIS 


S151 N. RIDGEWAY AVE, 


BROUKS, 0 


economically and safely. 
Descriptive bulletin sent on request. 


® Registered 
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EVEN BELOW WATER 
(ABLE LEVELS... 


New 


Compression Joints 


are the. Answer 
to Infiltration 


CITY OFFICIALS: ®. N. Christmos, Moyor ’ 3'') 


Arthur E. Dariow, City Engineer 
COMPRESSION JOINTS 
MAKE CLAY PIPE 
BETTER THAN EVER! 


CONTRACTOR: Reinertson Construction Co., inc. Miomi 


Reid Acres Sanitary Sewer District—one 
unit in a $300 million project—serves both 
residential and industrial areas in Greater 
Miami, Florida’s sewer network. Vitrified 
Clay Pipe was specified for the entire proj- 
ect, because of its outstanding record of long- 
time maintenance-free service 

In many sections, trenches had to be dug 
to depths below water table levels. In spite 
of this, new factory-made, compression 
jointed Clay Pipe went in fast . . . solved 
the infiltration problem. 

Easy installation and superior infiltration 
resistance are only two of many important 
benefits offered by modern Clay Pipe. Be- 
cause it is chemically-inert, it does not rust, 
rot, deform or corrode. And smooth, vitri- 
hed interiors assure free flow at rated ca- 
pacities, keeping pumping costs down. Only 
Clay Pipe has a// the features you can trust. 


WRITE TODAY for assistance in fitting Clay Pipe 


info your sewer project... and he sure of the lowest 


cost with the best pe rfor mance. 


Lo 


ad CLAW PIP 


NATIONAL CLAY PIPE MANUFACTURERS, INC. 1620 N Street, N. W., Washington 6, D.C. 
311 High Long Bidg. 5 E. Long St. Columbus 15, Ohio - 445 Ninth St. San Francisco 3, California + Box 172, Barrington, Illinois + 1401 Peachtree St. NE. Atlanta 9, Georgia 
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] ) ‘ete e and think before 


AAAI 
vie 
Geliive); 
TODAY 


you use paint again 


TRAPFFICAIDE 


MARKERS 


are safer because they 
show brighter — last longer 


Motorists and pedestrians rely on your 
traffic markers for their very lives 
Don't let them down. Use only those 
markers that can stay fresh and alive 
—that can outlast weather and wear 
TRAFFICAIDE specialized pavement 
markers meet these vital requirements 
Fourway reflective, they flash their 
warning message around the clock, 
rain or shine, dark or light 

And TRAFFICAIDE markers suffer 
little from the elements or the passage 
of time. Made of 
pounded vinyl, they are tapered and 
precoated for lifetime bonding to any 
pavement. In fact, road tests using 
both paint and TRAFFICAIDE mark 
ings reveal that TRAFFICAIDE out 
lives paint by more than ten to one 


a specially com 


easy on your budget, too! 


Only TRAFFICAIDE’s quick-setting 
mastic is needed for secure bonding 
Markers dry into 
place immediately. Traffic flows freely 
releasing traffic control personnel for 
productive work. But the greatest sav 


to any pavement 


ing of all is the extremely low main 
tenance cost that keeps your traffic 
marking 
throughout the years ahead 
TRAFFICAIDE markings include di 
rectional arrows; crosswalks; square 
rectangular and diamond shapes; lane 
—berm and no passing lines; parking or 
car limits; letters, words and numerals 


TRAFFICAIDE CORPORATION 


AUBURN, N. Y 


system at peak efficienc) 


Clip this to your letterhead: 
Gentlemen: 


Please send me without obligation 
your new folder on TRAFFICAIDE 
Long Life Specialized Pavement 
Markers with general specifications. 


base lines, quadrants, diagonal 


streets, numbering, assignment ol! 
numbers, street names and new sub- 
divisions. The water 
nance includes line location, exten- 
sions to subdivisions, sizing of 
lines, cost of extensions and methods 
of financing and provisions for ex- 
tension, renewal and maintenanc: 


George Whiten is City Manage 


service ordi- 


PUERTO RICO AQUEDUCT 
and SEWER AUTHORITY 

The annual report for 1959, an ex- 
cellently prepared 34-page booklet, 
contains many items of interest. For 
instance, 29 emergency power gen- 
erators have been installed in filtra- 
tion plants and deep wells to insur 
continuity of supply in case of power 
failure For 
new rural water systems have been 
constructed. Much of the 
levoted to the financial status. The 


rural settlements, 60 
report is 


A ithority headquarters are in San 
Juan, P. R. R. V. Urrutia Exe 


tive Director 


CAPITAL PROGRAM 

FOR PHILADELPHIA 
The proposed cap 1 | 

Philadelphia, Pa.. for the vears 1960- 


1965 has been published. This : 


tal nrogram fi 
ai propia 


is attractively presented with 

trations and charts. 190 pages. The 
Philadelphia City Planning Com- 
mission, City Hall, Philadelphia, Pa 


STRUCTURAL 
MECHANICS 
According t 
ntended to 
nciples of structural 


provide a SO ind ba Kg 


sf 
a © | 


further extended study 
lus and diff 
er pl yyved. By San 
nter, Professor of C 
¢ and Chairmar 
I Swarthmore Colles 
illustrated Johr 
40 Fo 


$9.50 


WATER RESOURCES IN 
RENSSELAER CO., N. Y 
This is a publication of th 
aer Co., N Y Health 

nt, Troy, N. Y. Essentially 


on the nost Teasibi 


De part- 


l ip and better t 

resources 
imary empnasis I 
a pop ilation study of 
This indicates that event ially 


population will 


percent ol the total 
be living in one-fourth of the total 
area and adjacent to or between the 
two principal cities. A second report 
scheduled for the nea huture 
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LOUISIANA—This is one of two Huber-Worco maintoiners owned by St. Tommany Parish, Covington, Lovisiona. They ore used 
in mointeining porish roods, drawing a pull type groder «s shown, ditching, loading dirt ond stone into trucks, handling tile 
with the lift looder, and handling other jobs around the porish. The porish alo owns two Huber-Warco motor graders 





HUBER 


WARCO 











VERSATILITY and year ‘round performance are 
two important benefits of a Huber-Warco Main- 
tainer. The basic machine has a nine-foot power 
sliding moldboard for routine grading work. 
Hydraulic controlled attachments quickly convert 
the Maintainer for service as Bulldozer, Lift- 
Loader, Scarifier, Berm Leveler, Side Dozer, 
Broom, Patch Roller and Snow Plow. 


TORQUE CONVERTER combined with 45'2 H.P. 
gasoline engine gives plenty of power for tough- 


HUBER-WARCO 


Nine Machines In One 


est jobs. Converter reduces shock loads, pro- 
longs machine life, increases work capacity and 
cuts fuel consumption. 


WORKING SPEEDS range from 1.7 to 8 M.P.H. 
Travel speed is 21 M.P.H. for quick movement 
between jobs. Weight is 6,250 lbs.—7,205 lbs. 
with calcium chloride in tires. 

A complete line of optional equipment, in addi- 
tion to the hydraulic attachments, is available 
for the Maintainer. 


A trusted product name backed by respected distributor names from coast to coast 


ae 2h gC GB 


TANDEM ROLLERS 
3-5 Ton + 46 Ton 
Retractable + 5-8 
Ton + 8-10 Ton + 


shift transmission models 8-12 Ton + 10-14 Ton 
from 102 to 195 H.P. 


HUBER-WARCO COMPANY 


3-WHEEL ROLLERS MAINTAINER 


10-Ton + 12-Ton + 
14-Ton Standard Weight 
10-12 Ton * 12-14 Ton 

Variable Weight 


M-52 — 45¥4 HP. 


Marion, Ohio, U.S.A. 





GENERAL OFFICES 


26 


UNIVERSAL vireiriep cray PIPE 


7” A.S.T.M 
C-200 Vitrified Clay Pipe with Tylox neoprene 
flexible couplings was installed by Riggs 


This pipe line was built to carry not only sew- 
age, but also the acid-laden wastes from a 
chemical plant. Designers of the double-duty 
line made doubly sure of complete acid- 
resistance throughout by using Universal 
Vitrified Clay Pipe, coupled with equally acid- 
resistant neoprene flexible gaskets. 


The line was constructed for the Cincinnati- 
Toms River Chemical Co., Toms River, New 
Jersey. A. M. Kinney Inc., Cincinnati, Ohio, 


were Architects and Engineers. 2 


Distler & Co., Baltimore, Md 


Design and build your waste disposal lines for 
everlasting immunity to sewerage and indus 
trial waste acids. Plan on using Universal 
Vitrified Clay Pipe and Flexible Couplings 
Contact us for details 





UNIVERSAL SEWER PIPE DIVISION 


UNITED STATES CONCRETE Pipe Co. 


ary of Pittsburgh Coke and Cher 


cal Company 


SALES OFFICES: 


Baltimore 27, Md.—Halethorpe Branch, 
Box 7428 

Philadelphia, Pa. (Mail 

Bristol, Pa., Box 30 


Tel. Cl-2-7400 
Tel. EN-6015 
Tel. ST-8-5571 


Bristol, Pa.) 


* 1500 Union Commerce Bidg. 


Tel. LO.1-7846 
Tel. LU.3-7220 
Tel. DA-7.3016 
Tel. FE.1.5848 


Cincinnati 44, Ohio, Box 536 

Ft. Lauderdale, Fla., Box 958 
Kalamazoo, Michigan 

Pittsburgh 25 (Neville Island), Po 


* Cleveland 14, Ohio « Tel. 
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How to be sure 

you make the right 
choice after the 
Rock Salt bids are in 


FIRST consider the company behind the 
product. What is its reputation, wt > 
t serve, what are its resources f 


rer 
ev. 


A 


America 

can offer roc 
everywhere r 

ientiy located sa 1 

And Morton numbers ar 
customers hundred f 
and many ‘ the nat 


and tol! roads 


NEXT satisfy yourself that the bidder can 
keep his promise. Make sure he can de- 
liver rock salt from a source near y 
fastest and most economical way 
ter serve rock salt customers in 


and Midwest, Morton recently 


giant new roc é ne strateg 
cated at Fair; Ohio. The st 
ing and trar St 

Fairport Mine, 

Morton sources, ins 

livery on whatever quan 

you order. 


NOW make your purchasing decision. 
Base it on your evaluation of the company, 
its record and its ability to serve you 
When you decide on Morton you c 
assured that you have made the 
choice. You can depend on Morton t 

you dependable prompt service on 
rock salt you need, when you need it 


COMPANY ¢ 


INDUSTRIAL DIVISION 
5 +} 
110 No. Wacker Drive, Chicago 6, Iilinois 
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The new incinerator at Whitemarsh. Note the neat compact lines of the building and the low stecks of the 
wet scrubbers which emit only a plume of steam. Giace 4 Glace inc. were consulting engineers for the project 


Storage conveyor consists of two, 50-ton capacity oscillating hoppers 
placed side by side but independently controltied Material is moved to 
feeders in @ series of short reciprocating arcs. This action is self 


Only these four men are needed to operate the plant: One man to 
weigh incoming trucks and supervise unloading, a second to operate 
the conveyor, a third to load and drive the truck carrying away the 


non-combustible residue, and a supervisor 


scouring and keeps the storage trough completely clean 


NOW SERVING 5O, 000 RESIDENTS cee 


NEW PRINCIPLE INCINERATOR 


eliminates mess and fumes—is economical to operate 


Designed to burn 12% tons of refuse 
per hour without odor or dirt, this 
new incinerator is in operation at 
Whitemarsh, Pa. In addition to gar- 
bage, tin cans, lawn trimmings and 
wastepaper, the incinerator handles 
undigested sludge from an adjacent 
sewage plant. Located in a residen- 
tial section, plant exterior and land- 
scaping are designed to harmonize 
with their surroundings. 

The Dravo Incinerator has a num- 
ber of unique features. Of primary 
significance are: the continuous flow 


design, which permits rapid and easy 


handling of the refuse; the water wall 
furnace, which permits the use of 
sufficiently high temperatures to pro- 
vide thorough combustion and the 
elimination of noxious odors; and 
the wet scrubber and residue dis- 
posal system, which together pro 
mote the maintenance of healthful 
cleanliness. 

Automatic operation has been 
stressed, only four men are required 
to run the entire plant. Present needs 
demand operation of the plant for 
only one 8-hour shift, but since it 
can be run on a 24-hour basis, there 


is adequate capacity for future needs. 

The Dravo Incinerator is the eco- 
nomical solution to the problem of 
sanitary, convenient refuse disposal. 
For full information, write or call 
DRAVO CORPORATION, PITTSBURGH 
22, PENNSYLVANIA. 


DRAVO 


Cc OR POR AT 1 


PUBLIC WORKS for July, 1960 





SPECIAL REPORT TO CATERPILLAR OWNERS: 


Converting to 

Lifetime Lubricated 
Track Rollers costs 
less than you think 


Lifetime Lubricated Roller Groups, including seals, shafts and end collars, cost only a little more than ordinary 
Bellows Seal Rollers without end collars. But this small expense of initial installation rapidly disappears through 
noticeably lower owning and operating costs. 

Based on savings from seal replacement alone, Lifetime Lubricated Rollers soon make up the difference. The 
metal rings of the Floating Ring Seal can be used over and over again. Take a 14-roller D8. At every roller 
rebuild, you probably have to buy 28 bellows seals @ $3.97* each or a total of $111.16. Compare this with the 
rubber “O” rings costing a total of only $45.08*. You save $66.08 in seal replacement costs every time you 
rebuild or replace. Similar savings are available on all models. And, replacement Lifetime Lubricated Roller and 
shaft assemblies without end collars are priced below those of Cat Bellows Seal Rollers. 


But your savings don’t end here! Here are other benefits you get from Lifetime Lubricated Track Rollers: 


1. Longer Lived Roller Shells and Component Parts. The Lifetime Lubricated Roller is much stronger and 
has more metal in the wear zones, specially hardened for extra resistance to wear. And bushings, bearings and 
shafts are larger and stronger and will last longer. These components are always bathed in clean, heat-dissipating 
oil (not grease). Dirt just can't get in to accelerate wear—oil can’t get out, thanks to the patented Floating Ring 
Seal. This means you won't be buying as many replacement bushings and shafts at rebuild or roller replacement time. 


2. Maintenance is Eliminated. Lifetime Lubricated Rollers need no servicing until they're finally rebuilt. You 
don't have to spend any time nor money for lubrication during the rollers’ lives. 


3. Easier installation. Snap-on rings hold seals and end collars in place before mounting. End collar bolt holes 
line up easily with track roller frame holes at installation. Your tractors will be on the go much sooner. 


See your Caterpillar Dealer. He'll give you the complete facts on the economy of investing in Lifetime 
Lubricated Rollers .. . for all Caterpillar track-type equipment. 


Caterpillar Tractor Co., General Offices, Peoria, Illinois, U.S. A. 
© Seggested consemer prices for these Caterpriter parts 


Lifetime Lubricated Rollers need n 


ERVICE TIP: | sericine, fut wen rei time tiny CATERPILLAR 
S$ R C . comes, keep metal rings } hed “ er 





matched i Cuterpiiter and Cat are Re Tractor Ce 
Original pairs 





Tot-lalomeotl itm aat-liel(-)at-lalor— 
vv abia me UP- Tila’ ar-ie | at 


» f -26-30 || VISTA AVE 
US 20;26°3 }{ ViSTayAvE. 
































HIGH DENSITY 
OVERLAY 


On stendord black-beckground informational signs, 
reflective letters ore applied directly to block Migh 
Density overlaid plywood, eliminating painting 


MEDIUM DENSITY 
OVERLAY 


High Density overlaid plywood needs no protec- 
tive painting; color (block, brown of amber) is in 
the overlay Medium Density is for ploin painted 
signs. Base pone! is woterproof Exterior plywood a 
“#e., 
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W. B. Woods 


Illuminated for maximum night-time legibility this everheod installation is prime example of idahe's efficient signing system. 


OVER 7,000 MODERN OVERLAID PLYWOOD SIGNS of every 
type and size help make motoring a pleasure on Idaho’s 
scenic highways. They also help the state highway 
department do a better signing job at considerable 
savings to taxpayers. 


Until 1953, when Idaho switched to High Density over- 
laid plywood, maintenance and repair had been a 
constant problem. Weathering is unusually severe; tem- 
perature ranges from 115° above to 40° below zero. 
Vandalism damage from hunters in isolated areas and 
resultant progressive deterioration were particularly 


troublesome. Under these rugged conditions, overlaid ° 


DOUGLAS FIR PLYWOOD ASSOCIATION 


to research, promotion and quality control 


plywood has performed consistently well—particularly 
in areas where signs are subjected to unusual abuse. 
As a result, maintenance costs have dropped sharply. 


Initial fabrication and installation costs are also less. 
Records at the Idaho sign shop in Boise show a com- 
pleted overlaid plywood sign costs between 10 and 15 
percent less than aluminum. 


orm 
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TACOMA 2, WASHINGTON 


—a non-profit industry organization devoted 
























Here's why the MASSEY-FERGUSON BACKHOE 
““CAN DO" so much more for you! 


There are plenty of reasons why the Massey-Ferguson 
Backhoe is the most popular backhoe on the market, but 
they all add up to just one fact —it will make more 
money for you! 


First, it will work in practically any situation. It was 
the first backhoe to dig flush alongside buildings, walls, 
etc. it also digs at right angles to the tractor so you can 
work in areas where other backhoes can't even stretch 


out. With 14,000 pounds breakout power it digs through 


DIGS FLUSH — The entire mast, boom, and 
operator's seat can be shifted to either side frozen ground and blacktop 


ie agerer te i can aa te — Next, it provides unexcelled visibility. The operator 
with his work. iS always sitting right in line with the bucket — whether 
he’s digging or dumping — and he’s above the trench 
with an unobstructed view of his work. The seat rotates 


with the boom 

There are many other features, such as the vertical 
Stabilizers and five-minute detachability, but let your 
Massey-Ferguson dealer show you why it pays to buy a 
Massey-Ferguson Backhoe! 


Why Wait? — Set « Date — We'll Demonstrate! 


WISIN EV — The eperater » always fe any MASSEY FERGUSON INDUSTRIAL DIVISION 
areas without 2 “watcher.” The seat retates Block 1000 South West St., Wichita 13, Kansas 
A Ay dA — 5 og bucket Producing Sizeable Power for the “Sensational 60's” 
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There's One Compact Car 
With Proven Fleet Experience... 


T'S RAMBLER! 


Proven By 10 Years 
and 25 Billion 
Owner-Driven 

Miles 


Experience has proven that public works departments and other 
governmental units can save important budget money when they 
switch to Rambler for their fleet requirements. Why not in- 


R A M B LE R | S vestigate Rambler's proven savings today? 


@ Proven Lowest First Cost—Rambler offers America’s 
lowest-priced cars. 


CUTTI NG @ Proven Top Economy— Rambler is the recognized economy 


king— proven so in official tests and in owner use. 


FLEET C TS IN @ Proven Highest Resale Value— Both leading national used 
car services—N.A.D.A. Used Car Guide and Red Book 


Market Reports—show Rambler has the top resale value 


of all low-priced cars. 
C0 M M U N ITI ES A LL @ Proven Stronger Single-Unit* Construction—More than 


twenty years’ experience enables Rambler to build the 


| strongest, safest all-welded —— construction. Only 
OVER THE C 0 J NTRY . Rambler offers complete unitized construction on all models. 


‘ *Pioneered by American Motors 


For Complete Information SEE YOUR RAMBLER DEALER 


or write or wire 


On How RAMBLER Can Cut FLEET SALES DEPARTMENT 


Your Fleet Costs... DEPT. S-7 
AMERICAN MOTORS CORP. 


14250 Plymouth Road, Detroit 32, Michigan 
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quipment and 


Materials or your 
PUBLIC WORKS PROGRAM 


Blowers for Activated Sludge 


« 


» Ti 


». Write Al 
Div Milw 


NEW LISTINGS 


A Chlorinator Thet is Versatile 


Telemetering and Remote Controls 


$48 Jackson 
as r re 


Stop Swimming Pool Joint Leoks 
Cost-Saving Cg ey Sak iio 
Sludge Removal Equipment ae Rae Sever 
: = ao 


High Frequency Resistance— 
Welded Steel Pipe 


“DUO-PACTION” is Real Compaction! 
73. The workings of compection and s 

External Joints for 

Concrete Sewer Pipe 


47. Cadilloc external ruble nts fit any 
t ist some Allows flexibility, stores 

und makes tight ints. For valuable illus . . 
booklet, address Cadilloc, Inc., 30 Fallacies of the “Low Bid’’ 


t x 
Haynes St.. Cadillac Mich., r circle this 78 Sea 
in this t wghtful new klet tithe The 
Bid for Your Budget Reveals the } 
Armco Steel Buildings tors that often make the “low bid” the 
d in purchasing motor graders. For your 
$8. Both large and small, commercial and rm 4 
cial are shown for you in a new catalog that t 
a work of illustrative art ix lor. Gives you 
the gures you need, ¢t for planning and 
esigt Write Armc Drainage and Metal 
Products, Inc., Middletown, Ohio, or circle 
ir card-number. 


ara-number, 


Big Tractor Shovels 
for Big Jobs 
New 4 color 
Loader Scoops While SS 
Tractor Stands Stil! pplicatior 
67. That's the 
Power-Crowd Lox 
r pile for 
j ty lift cylinders 
bulletin. Address De 7¢ 
P. O. Box 391, Wildwood 


ar reply card 


Wheat You Should Know About 
Steel Reservoirs and Standpipes 


Forget the Weather Man— 
Just Turn on “Rain” When Needed 


© new ‘page 
le 


Automatic Analyzers for Your 
Weter Treatment Plant Leboretory 
87. Automatic at , ‘ 


identify and Protect 
Your Equipment 


Where and How to Floodlight 


New School-Crossing 
Traffic Controller 


101 Worked 3 stop ana-@ 
egularities of mid-bloch lehildren cross 
this electromic cor le timing 
nts. Folder 7 i Get yours 
use-Hinds , Ad Deot.. Wolf & 

rth Streets ' 1. N r circle 


ry ar 





DON'T SWEEP YOUR 
PROBLEMS UNDER THE SIDEWALK 


Solve them with the latest facts on what manufacturers 
can do for you. The card system below makes it easy. 


®@ Each item has a number 
@ Select the ones of value to you 
@ Circle the numbers, sign and mail 
@ No postage is needed 


USE THIS CARD to get detailed information... . . 


Please send me Merature on the following items described in PUBLIC WORKS: 


ene ee ree oe to 98 
eo 0. 2 Bw oo 42 45 46 48 SI 53 54 


+ Te a a a ee 
94 100 101 102 103 106 107 115 123 128 131 
139 143 147 148 «149 155 162 164 166 168 
189 194 195 198 202 213 217 222 223 224 230 
271 274 277 279 « «283 270 293 308 322 330 
389 395 397 406 414 425 434 438 450 462 463 
496 511 SI7 525 554 561 579 585 586 595 603 606 608 
643 658 663 665 669 671 672 674 677 681 684 687 
New Equipment Items Appear on Pages 190 to 196 
See * ee ee es Xs 7 ee * eZ ee” ee A ee Se A} ee Ay i Oy 
71S 7-16 7-17 FAB 7-19 7-20 7-21 7-22 7-23 7-24 7-25 7-26 7-27 7-28 


Neme (Please Print} 








For prompt 
results, mail 














today. 
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Meetings and Conventions 


Urban Public Health and Residential 
Environment Seminar 

Southern Illinois , Carbon- 
dale, Til, Aug. 8-12. to Chief, 
Training Branch, 
Disease Center, 50 Seventh St., N.E., 
Atlanta 23, Ga. 


Pennsylvania Sewage and Industrial 

Wastes Assoc. 

Pennsylvania State University, Uni- 
versi Park, Pa. August 10-12. 
pg Rng J. R. Harvey, 996 So. 

Main Meadville, Pa. 


National Association of County 
Officials 
Hotel Fontainebleau, Miami Beach, 

Fla., Aug. 14-17. Exec. Dir., Bernard 
F. Hillenbrand, 1001 Connecticut 
Ave., N.W., Washington 6, D. C. 


American Public Works Assoc. 
aes NE eo 
ew ° a ° eC. 
Dir., Robert D. Bugher, 1313 E. 60 
St., Chicago 37, Tl. 


Robert A. Taft Sanitary Engineering 


Center Courses and Seminars: 
Aug. 15-19, “Recent Deve 
Water 


Institute of Traffic 
E ter Beach Hotel, Chicago, IIl., 
11-15. Exec. Sec., David M. 
idw'n, 2029 K St., N.W., V'ash- 
ington 6, D. C. 


American Water Works Assoc. 
Kentucky-Tennessee Sec., Andrew 
Johnson Hotel, Knoxville, Tenn., 
Sept. 12-14. Sec. Harold F. Mount, 


5400 Preston Hwy., Louisville, Ky. 


Kentucky-Tennessee Industrial 
Wastes and Sewage Works Assoc. 
Andrew Johnson Hotel, Knoxville, 

Tenn., Sept. 12-14. Sec.-Treas., 5S. 
Leary Jones, 602 Cordell Hull Bidg., 
Nashville 3, Tenn. 


American Water Works Assoc. 
New York Sec., Saranac Inn, Saranac 


Virginia Sec., Cavalier Hotel, Virginia 
Beach, Va., Sept. 14-16. Sec., 
Edward H. Ruehi, R. Stuart Royer 
& Assoc., 15 W. Cary St., Richmond, 








BUSINESS REPLY CARD 


No Postege Stemp Necessary if Mailed in the United Stetes 





PUBLIC WORKS Publications 
200 South Broad Street 
Ridgewood, New Jersey 


Civic A 


wyn F. 
N. Y. 19, N. Y. 


N. Y., Nov. 14-17. 
Allyn 
176 Main St. 


uditorium, San 
Oct. 31-Nov. 4, —-_ Di 








Dr. Ber- 


Francisco, 
790 5 





‘8 i iz * } by, 
PRECAST CONCRETE 
SEWER ELEMENTS 
for lasting service at low cost 


American-Marietta offers concrete manholes and a variety of pipe styles—each 
precast for faster installation at less cost—each designed to do a specific job better. 
A-M Concrete Products plants are strategically located throughout the country 
to assure quick delivery. Write for the name of the plant nearest you and ask for 
free literature on any of the products illustrated below. 
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INNER CIRCLES, 


HI-HED, PIPE P is Minimizes surface 
- M4 7 
, \ ' excavations, makes 
Saves trench _— iS salvaging of old 
in congestec ' : : aS sewers easier 
areas p -* 


* 


. 
_ 


LO-HED, PIPE CONCRETE PIPE 


Strengths pretested 
to eliminate 
guesswork 


Minimum depth of cut— 
affords increased 
cushion of cover 


AMERICAN-MARIETTA COMPANY 
CONCRETE PRODUCTS DIVISION 


EwER Al PRICES 
AMERICAN MARIETTA BUILDING 
1 fast wrae® Teter CHICA wols PHOWE WHITEHALL 4.5600 














To order these helpful booklets check the reply card opposite page 34. 


NEW LISTINGS (Cont.) 


Bring Yourself Up-to-date 
on Tractors and Mowers 
102 Three 

lo that for you. Color-illust 
wit? : ng manner 

y may want t kr 


A 


new brochures 
time-sav 


umber 
um be 


! and Al23 

W Madisor Se 

cle r carat 

Few Are Born Knowing 

How to Do Traffic Marking 
103. But ' ¥ 


carn a the 


those eq ‘ 

“ 
Hustrated book 

this live subject 

Traffieai le ‘ 

the inquiry 





Use The Reply Card 





Foil The Kids with 


the Rocks 
106 Ever 


- er glass street 


“ 


You Can Avoid 
Over-Specialization 
34 in a 
this new bulletir 
se Maintainer wit 
ments ranging 
roller, m 
iverter : 
for Bulletin 
P. O. Box 


amber 


ma 
F 


iwM.s 
501, M 


above n 


Performance 


Calcium Chloride Handling 
and Storing a Problem? 
107 There's help, thes 


“ specially 


Hand Reference on 


Centrifugal Pumps 
115. Bas 


: 


The Brush Chipper With 
Ten Exclusive A:/vantages 
128. Brust feat 


Do You Know ALL 
About Meter Settings? 
132. If not ‘ 


«a 


Lubricating Equipment 
for Public Works Garages 
133. Complete line. eve 


400 tons an hour with only 64 hp 


OHIO — 


Koehring 205 Skooper 
bucket was clocked loading from stockpile into trucks 


with 2\2yord rehandling 


Time 


studies showed production rate of approximately 400 tons on 


hour with the 64 hp machine! 


Discharge height 


12’-10” ot 


beginning of dump, over 10’ after dumping 





Controlling Water in Masonry 
135 nfronts at es 
bul « owner, desianer of builder. T 


set 
rug ire-al . 
et . ] ‘ able that 
suggested 

t seen. Your cos 

b ’ TF n 


here 


wery 


goce 


¥ 


Trust BI 


card 


heck 


Odor Contro! Treatments 
for Sewage Plants and Storm 
Ww. | trol treats 


Heavy-Duty, Non-Volatile 

Brush and Vegetation Killer 
i” © k acting mplete 
a Fence Fire kills all be 


\ 


Elliptical Concrete Pipe 


for Sewers and Culverts 


143 . « ‘ 
. . : } 


Readius Wall Forming— 
147 wt ' ' 


" 
=e - 
a | 


« 


Macadam breakout easy with SKOOPER 


LOUISIANA — On street resurfacing, old pavement was peeled 
off, loaded out by Skooper clone. No preliminary ripping or 
breaking. Powerful 7-4foot level crowd action coupled with 
tremendous hydraulic break-out force enabled the operator to 


maintain grade, held grader work to minimum 


remedies 


WA esterr 
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To order these helpful booklets check the reply card opposite page 34. 


A Handy List 


on “in Stock” Pipe 

“6. . is iesued monthly by L. B 
Foster Co. to show all stock footages of scam- 
less and welded pipe, structural steel pipe and 
ther specialties. Enables you to order pipe 
with exact knowledge of what is immediately 
available. Address I Foster ( P. O. Box 
1647. Pittsburgh 30, Pa r you can just 
check number on our card 


Everything You Want to Know 
About Rambler Compact Cars 


s in the new Fleet Presenta 
1 of these cars as now advertise 
wke. A work of art and a mine of 
rmation, all yours by writing Fleet 

American Motors (¢ 
south Road, Detroit 32 

rele number om our card here- 


Chein Thet Pays For Itself 
1s Aluminum chain for protective barr 
ers for roads, oarking lots and work ereas, and 
os guard raile inside water, sewerage and elec 
tr lants aye for iteelf by nating main 
nee. For specification folder, price list and 
links, address Bison Aluminum Chair 
Dert. C-P, 249 Hertel Ave, Buffal 

rele number on card 


Te Sweep a Better Street for Less 
162 Find owt about what Prostran can do 
make your street eweeper brooms lest longer, 
; and er your cost fer sweep 
Ider with samole polypropylene 
© the asking from E. B. & 
Burlingtor Vermont of 
if ar 


Transite Pipe 

For Sewer Meins 
et Johne-Manville “Transite” Sewer 
tr { asbestoscement, is available in 
liameters ranging from 6” to 36” 
{ hve mew crushing strengths to permit 
greater efhicier system design. “Ring-Tite” 
‘ na. dessgned for high-epeed aseembly, pro 


vides tight, longdasting seal. Easyto-assemble 
Transite sewer fittings aleo furnished. For com 
plete information, write for brochure TR-165A 
(Transite Sewer Pipe), TR-O4A (Sewer De 
sign Flow Chart), and DS-366 (Transite Ma 
terial Specification). JohneManville, 2 Fast 
40th St.. New York 16, N.Y, Check reply card 


There's Far More Than 


Meets the Eye in Cyclone Fence 
168. Get the full story f all that 

fencing t¢ and what it can a4 

expressways reservoirs, sewage 

ing plants incinerators andfill 

areas, Storage yards and the mat 

where public works need protect 

Cyclone Fence, American Steel & 

Superior Ave N.W Cleveland 13 

circle the number this card 


STREET LIGHTING AND 
TRAFFIC CONTROL 


Put Traffic Signals Out 
Where They Con be Seen 


66. A 20-page booklet points out how to 
lo this most effectively, gives fullest detail 
Follow it and more motorists will love you. 
As first step, ask for Catalog TE-1 of Piaf & 
Kendall, 84 Foundry St. Newark 5, N. J., of 
crcle number on our card 


Where to Get Those 
Indispensable Traffic Cones 


43. Why you need them, where they are 
most useful, with full descriptions and dimer 
sions. Rubber or plastic, with or without 
adapters, flasher lights and flags. Just write for 
attractive four-co bulletin to Radiator 
Specialty Co., 1400 W. Independence Blvd 
Cherletse - oe Ge r circle shove number 
on card 


SHOW AND ICE CONTROL 


Uniform Salt Spreading 


Seves Material 

42. The wide, thin pattern provided by 
Tarco “Scotchman” spreaders avoids salt waste. 
saves time and labor. Get Folder BL for full 
details on their spreader and table of materia! 
application rates. Use reply card or write Tar 
rant Mfg. Co., Dept. PW, Saratoga Springs. 

Y. 


Catalog on Tractor-Driven 
Tailgate Spreader 


182. Highwiy Equipment spreader spreads 
in the echelon pattern for ice control and the 
blanket pattern for seal coating. For literature 
write Highway Equipment Co., Dept. H41 616D 
Ave. N. W.. Cedar Rapids, lowa. 


Save on Winter 
lee Control! Cost 


237. .. with the faster-working salt 
escribed in this new Bulletin B-1159S. Tells 
what this salt will do and why, and where to 
get it. Also the bonus you get from usi 

r summer road stabilization projects. Address 
Morton Salt Co., Industrial Div., 110 N 
Vacker Drive, Chicago 6, IIL, or use our card 


BUSINESS ADMINISTRATION 


Monthly Time 
end Cost Record Book 


249. To assist owners in determining the 
cost of owning and erating equipment \ater- 
pillar Tractor Co., News Service, Peoria, Ill., 
bas prepared a 24-page monthly time and cost 
record book. Twelve sets of pages are included 
on which to record day by day machine ex- 
penees for an entire year Check the veply card 
‘or your copy 


there’s nothing like it —on wheels or tracks! 


Take the full-revolving swing of a shovel, 
add the big bucket capacity and versatility of a 


tractor loader, and what do you have? 


A new 


concept in speed loading — with none of the 
usual drive-in, back-out waste motion of front-end 
loaders, none of the high tire or track mainten- 
ance of skid-turn operation. Skooper swings 
through continuous dig-swing-dump-return cycles 
without traveling — crowds 2-yard bucket along 
7-foot level clean-up from “stand-still” position. 
Result: more versatility, more output, at sub- 
stantial savings in fuel and maintenance costs. 
That's not all! Standard shovel-hoe-crane attach- 
ments make Skooper a doubly-sound investment 
for your carefully-budgeted dollars. Call Koeh- 
ring* distributor, or write us for full details. 


KOEHRING 


DIVIGION OF KOEHRING COMPANY 
3026 W. Concordia, Milwaukee 16, Wis 


Keeps traffic open during clean-up 


KENTUCKY 


Highwoy department's Skooper cleans ditches, 
trims shoulders, bonks, cleors rock slides — stays in one lone, 
keeps other lone open to traffic. Skooper bucket reaches below 


DEPARTMENT 
STREET 


CITY, Stare 


the grade, above the grode, crowds straight ahead, or cuts 


ot ony angle of the bank slope 
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To order these helpful booklets check the reply card opposite page 34. 


ro Make Molehills out of ” 
Your Refuse Mountains 


REFUSE COLLECTION AND DISPOSAL tien Geen at te a CONSTRUCTION EQUIPMENT 


m newest literature on collection systems em 
Where Does It Go From Here? ploying giant containers, bodies and trailers 
63 That is the title of new 12-page book that speed your work, cut costs, improve sani AND MATERIALS 
let, D 93 with th ugh discussion of garbage tation i i t _ - cities ~ ag 
lisposal by sanitary landfill method. Read the large. Write em pster rothers, ept . 
atest report from the experts. Caterpillar Knoxville 17, Tenn., or circle the number on Teo Keep You Up-to-Dete . .. 
Tractor Co., Peoria, Ill, or check card ur card 22. On tractor loaders, motor graders and 
tractor shovels, Allis-Chalmers keeps bringing 
: ut new literature that is well worth your while 
Increase Your Refuse Collection +. Ask them for it, specifying where your interest 
Efficiency by 20 Percent es. Write Allis-Chalmers Mfg. Co., Tractor 
Group, Box $12, Milwaukee 1, Wis. of circle 


123. New principles and features like con 
: “ sy 6Ccarad 


gc. pre<crushing of retuse, bigger 
t ad sater , ion, lo 
a BH yt WEED CONTROL 
: Section 5: for it to International Wagner Heavy-Duty 
rauhe Div Bowling Green, Ohio, How to Cut i ders and Backhoes 
Wagner loaders and 


ist circle our card-number 
Weed Control Costs 195. International 
ye are matched with International utility 


hack 
Load-Packer 600 Points the Way 308. Information on a weed killer that mr ee a? 
tract and are described in Catalog CR-1076-1 
he Gast in al Coll can save bundreds of man-hours of clearing and available from International Harvester Co., 
to the Gest in Retuse Collection cutting is available from Diamond Alkali Co., Conoumer felatiens Bent. 209 4. iichies 
188. Bulletins W-200, W-220 and W-221 300 Union Commerce Bidg., Cleveland 14, Ohio " wg Bay me ~ oF 
explain how the Gar Wood Load-Packer gives Whether you want to control weeds or brush or vans cago |, . a 
faster peration, payload, more compac both, —— ——y -K, crene or ornamentais 
on, a large hopper and mor ependab get this literature today by checking the reoly ? 
ne gg - ee Bee = eg card Booklet Shows Design of 
Faves. a. CF Cee we care tor Pre-Engineered Stee! Buildings 
eee 2771 Pre-enginecre Butler steel buildings 
p . ' vailabl mn every sire, type and design 
Literature Describes M-B ° t ' uw building needs. In a helpful four 
Contain-O-Pack System - = - ‘aa on Rw — 
se desias ' menunit 19 ns ) 
190 \ 6wase catalog describing the M-b : . : alam on ; esestion 
Contain-U-Pack, a complete low cost container RECREATION . mann bestentios f treical acces. Weite 
ized retuse s)stem for private haulers ano - —— rm - th St.. Kaness 
mumcipaltwes is available from M-B Corp Cie 


New Holsteim, Wisc Check the reply card Hew te Equip Your 


Parks and Piaygrounds The Principles 


How to Construct 
: ; 414. A handsome 60-page illustrated cat 

A Sanitary Fill alog showing «a full line of extra beavy daty of Compaction by Vibration 

33). A sew i2-page booklet which tells playground, park picnic and dressing room 288. Compaction specifications that can't be 
the most efficient method of sanitary fl) com equipment, plus many related items, i¢ sow met with ordimary compactors are so problem t 
struction and furnishes complete spformatwe available from American Playground Device the sew Essick vibrating rollers. Com 
on planning and operation is now available from Co., Anderson, Ind. Complete specifications descriptive literature expiaini the ples 
Drott Mig. Corp.. Milwaukee 15, Wis (pet construction features, prices and details of of compaction by vibration the ww“ 
your copy by checking the reply card: you'll fad labor and materials needed for installation are brating roller is available from Eesick Mig. Co.. 
this booklet both imteresting and valuable included. Check the reply card 1950 te Fe Ave. Los Angeles, Calif 


A TRULY NEW CONCEPT IN 


RADAX PREFABRICATED 
» Street Sweeper Brooms 
NO CORES TO BUY! STEP UP to long-wearing. PREFABRICATED 


Plastic Brooms without making a capital invest- 
ment. Get the lowest broom cost per mile you 
have ever experienced — with a NEW BROOM 


that really sweeps clean. 


eNC 


In absolute minimur 
ONE — TWO — THREE and GO 
Remove your str 


Screw 


filled with long wearing water repellant 
SR Plastic Filament or Tynex Nylon and you are ready tog 








RYNAL CORPORATION Screw the RADAX Broom 


DEPT. B. 114 ST. JOSEPH ST 
Coil onto the old core — 
ARCADIA, CALIFORNIA . imi anchor — it's ready to go! 
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CUT YOUR TOTAL VALVE COSTS 
WITH LUBRICATED PLUG VALVES 


For sump discharge, supernatant lines and other 
wastes services, many large sewage disposal plants 
have standardized on Rockwell-Nordstrom valves 
for dependable flow control at lowest overall cost. 
The simple construction of these rugged lubricated 
only 
three basic parts: plug, body and cover. Lubricant 
also forms a leakproof seal for positive shutoff on 
heaviest sludge or lightest gas, and vital seating 
surfaces are always protected from erosive-corro- 


valves minimizes maintenance problems 


sive line material. You'll get faster, more efficient 
power operation, too, because these valves are fully 
closed with just a quarter-turn of the lubricated 
plug —sizes 4" to 36’; pressure ratings to meet 
your needs. For complete information on Rockwell- 
Nordstrom’s complete line of lubricated plug valves 
and operating accessories, write Rockwell Manu- 
facturing Company, Pittsburgh 8, Pa. Canadian 
Valve Licensee: Peacock Brothers Limited. 


Lubrication Makes the Difference 


Rockwell Manufacturing Company 
Department 173G 
Pittsburgh 8, Pennsylvania 


7 
» 2 
1 








ROCKWELL-Nordstrom VALVES 


ROCKWELL” 


another fine product by 


Please send me Bulletin C-5200. 


Please hove your sales engineer call. 


Address 


City 








This Expansion Bolt Will 


Let You Sleep Nights 
279. When you anch 


Hydra-Drives 
Power Shift Transmissions 

283. With four speeds forward an . 
verse, the Hydra-Drives is ideally suite for 
vehicles which must travel in both rections 
during a normal work cycle. Check the reply 
card write Rockwell-Standar r Trans 
mission and Axle Div., Detroit 32, Mich.. fo 


full details 


Why and How To Use 
Pneumeotic Tired Rollers 


The why and how 
pase ar su ace 


Complete Line of Shovels, 
Draglines, Cranes and Claemshells 

3o: Bucyrus-Erie crane ¢cxcavators 
from #% to 4 u. ya. capacities are vere t 
Iteratere from Bucyrus-Erie ( Sout Mil 
waukee, Wis 


Complete Bulletin 
On Municipal Supplies 

473. Everything from leak locators & 
street mgne is listed in the big 100 page bulle 
tin “Municipal Sapplices™ published by Darley 
Hundreds of different items for all city depart 
ments are included. Get your copy of Bulletio 
No. 155 from W. S. Darley & Co., 2814 Wash 


naton Bivd.. Chicag ! | 


When You Roll, Roll Right 


339 with these Ua 
ems. Eight page catalog 


es iplete 


To Increase Your 
Public Works Efficiency 
56! ‘ 


Complete Line of 
Asphalt Patching Mixer 
She Mixe capa f 


vl 


A Completely 
Hydrewlic Ledder 
ere This 
bed im @ 
lar orD.. 
1) Detailed 
© comtro: and iccerr 


com pietely 
new catalog 
41 VW est 
rawr 


Attechments 
For Ford Tractors 


the 


adder 


ree 
lebed ty J 


\s 


levelaad 


edestals 


are 


The pipe you select 


must do the job 


‘is 








To order these helpful booklets check the reply card opposite page 34. 


STREETS AND HIGHWAYS 


Seve One Man’s Labor 
With the new W ylic ROADM ASTER 
1 asphalt plar ; liy designed 
prochure tells 
rit to Wy 
: Okla., 


check the card. 


Foundation Investigation 
and Pressure Grouting 


48. Foundation investigation and pressure 
grouting and the various miscellaneous services 
of Sprague & Henwood are described and il 
lustrated im literature from Sprague & Hen 
wood, Inc., Scranton 2, Pa 


Don't Stand There Figuring! 

5}. Use the new Forney PSI Calculator 
“slide rule’ for conerete products that includes 
t t mversion data from total lead to psi 
n standard test specimens and masonry 
units, Pocket size. Free. Address Forney's Inc., 
Tester Div Hex 310, New Castle. Pa 


400 Tons an Hour With 
Only 64 Hp... 


108. That's » the Koebring 


Skooper” which mbining the full-revolving 


owing of @ shovel with the big bucket capacity 
and wersatility of a ~ loader, giving a aew 
ncept mn speed wedding. ( uts es at every 
Address Koehbrin Div 026 W. Con 

ha, Milwaukee 16, Wis 


Devis Beckhoe Hes 
Hydra-Slide Positioning 


we. | 
the entire & 
any of the five positions in less than five min 
utes Full detaile from Masecy-Perguson In 
dustrial Div 1009 Seuth West St.. Wichita. 
Kans Check the reply card 


OREGON WASHOUT 





iNustreted Specifications on 


Brush and Limb Dispose! 

222. A new booklet on the modern ap 
proach to the brush problem shows how an 
Asviundh chipper reduces bulky branches and 
brush trimmings to chip size for mulch or easy 
removal. Write Asplundh Chipper Company, 
$01 York Road, Jenkintown, Pa., or use the 
bandy reply card. 


Rubber Roads 


Are Now a Reality 

230. Ramflex, a free-flowing, devulcanized 
rubber apes ar y prepared to be used in combina- 
tion with or highway ving applica- 
tions is described in ilustrat cata from 
U. S. Rubber Reclaiming Co., Inc., P. O. Box 
365, Buffalo 5, N. ¥Y. Check the reply card 


How to Solve the 


Brush Dispose! Problem 

27. F Chippers, engineered w 
solve the brush disposal problem reduce 
troublesome brush and trimmings to tiny, esey 
to-dispose-of chips. Several models are avail 
able to meet your needs. May be mounted on 
truck bedy or on trailer, tractor or jeep. Fall 
details in interesting, profusely ilustrated 16 
page bulletin. Write Fitchburg Engineering 
Cerp.. Fitchburg, Mase 


Trector-Shovels With Drott 
“Four-in-One” Attachment 
352. Hough rubbertired front-end 
come equipped with the Drott “4-in-1” bucket 
Check the a or write The Frank G 
Hough Ce. yville, Ill, for literature on 
to use this unit as a shovel, clamshell, 
scraper and bulldozer. 


New Methods and Materials 
For Mounting Sweeper Brooms 


393. Simplified core filling with | 
mg plastic filaments is described 
Write Rynal Corporation, 114 St. | 
Arcadia, Calif., or check the reply 


RIDGE ROUTE 


Selt-Propelled 
Ditching Mechines 

—— Information on « self-propelled one 

oparates ditching machine, model 524 T, 
model 2 and a new midget ditcher, model 4 T, 
for light construction is now available from the 
Vermeer Mfg. Co., Pella, lowa. The Model 524 
T digs 8 to 24 inches wide and down to 6 feet 
deep, while the model 4 T digs 6 to 14 inches 
wide and down to 4% feet deep. Model W-2 
Ditcher digs from 2° wide up to 4" down to 
a depth of 30°. Full data om these ditchers 
available by checking the reply card. 


Pavement Sealer Protects 


and Preserves Asphalt Pavement 

450. Parking lots, airfield runways, drive 
ways and playground areas are places where 
Koppers pavement sealer can be used Check 
the reply card or write Koppers Co., Inc., Tar 
Products Div., Pittsburgh 19, Pa., for data on 
this casy to apply sealer 


Even Skunks Envy These White Lines 
487 as put down on pavements 
Bark-i ite striping machines. A type for every 
ne, tw © three lines 
lata om these 
U nimasco, 
Cardena, 


hy 


For Better Work All Over Town 
$25 Put a Bantam im your life. On 
nching, excavating, street and highway work 
y versatile rane-excavator obviates 
: er cquipment in many cases. Saves 
tume and dollars. Get descriptive literature from 
schield Bantam Co., 301 Park St.. Waverly, 
lowa or circle card-number 


Cushman Truckster Delivers 
Greatest Light Hauling Economy 


636. Complete information on the Cush 
man Truckster is available from Cushman Mo 
tors, Zist, Lincoln j Features 
are « c f body styles, fors 1annel chasis, 
constant 1 h transmission and lraulic brakes, 

sheing system, ete 





TRAFFIC 





To order these helpful booklets check the reply card opposite page 34. 


No Idle Trucks with these Spreaders 
397 New * page atalog gives teatures 


specifications, wsers statements m the Fox 
table spreaders, equally good for sand 

salt, calcium chloride. Designed 

i year-round use. Wide 

nts r demounts if 

Tractor ( Box 


met 


64-Page Manual 


On Surface Treatments 

464. Complete up-to-the-minute formation 

all types of surtace treatments i vered 
mn manual available from American Hittumuls 
& Asphak Co., 320 Market St., Sas ancis 
20, Caht The Manual provides of » reter 
ence as well as engineering department use an 

covers every step from pavement inspection 
to trafficcontrol on the finished pavement. Check 
the reply card 


Vacuum Cleaner and Lect 


Collector For Cleaner Streets 


995. A unit is now available that can be 
mounted on a right-hand drive jecp or 4 pick-up 
truck for picking up gutter trash and lcuves 
Camplete specifications, capacity, operation sud 
metallation procedures are covered in 6 bulle 
un available from Tarrant Mig. Co... Seretess 
Springs, N. Y., 


Here's a King-Sized 
Sucker-Upper . . . 


y — e : Make Your Concrete Defy the Seasons. 
, 658 A mew pocket-size booklet des 
‘ . | trates all the gum neg ‘ 
> ride car 

ardening high 

strength and 

= Get your 
P Wryar 


. . © above 


; : Construction Guide 
For Engineers and Builders 


“o. AM page four sectioned construction 


guide containing fell-page structural drawings 
that provide basic information on types, grades 
and applications of fir plywood for engineers 
and builders has been released by Douglas Fir 
Plywood Association, Tacoma 2, Wash. Check 
the reply card for data on floor construction 
single and double wall construction and roof 
yn struction 
. 


Sweepers Handle A Variety 


of Jobs In Every Season 


664. Mechanical drive one-way and pull 
type l-way eweepers and bydraulic 2-way 
sweepers that are tractoramounted of loader 
mounted are fully covered in literature from 
M-B Coro... 1611 Wisconsin Ave. New Hol 
stein, Wise Jobe like cleaning dust. dirt and 
snow from streets and highways and sweeping 
park lawns are a few of the sweepers applice 
tions. Check the reply card 


Spot the Loofers! 
6687 Servis Re 
stalled on street eweepers trucks. refuse 
trucks and front loaders they make permanent 
Blaw-Knox Electroforged Grating oie pe Gyr el wat roe 
ts economics Write for ‘OF the-Highway 
Bulletin.” to The Service Recorder ( 10158 


solves so many problems for so  fss0. Sy.ace" om em 





SEWERAGE AND WASTE TREATMENT 


How to Make Better 
Sewer Pipe Joints 


37. How to mike ao better sewer pipe 

mae joint of cement—tight, minimizing root intre 
sion, better alignment of joint. Permits making 

to 


joints im water-bearing trenches General 
etructions weued by L. A. Weston Co... Dest 


GRATING PW... Adams, Mass, Check the reoly card 
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many industries. catalog free on request. Write 


Blaw-Knox Equipment Division, Pittsburgh 38, Pennsylvania. 








ew 
— 


att - 


dns ~~ 


Buildings that don't tax your budget 
... pre-engineered by Butler 





Big or little . . . plain or fancy .. . there’s a 
Butler pre-engineered building to meet the 
requirements of your community. These ex- 
amples are typical of the hundreds of build- 
ings throughout the United States that have 
been built by many progressive, cost-conscious 
communities. They all have three important 
advantages: Clear-span interiors that offer 
maximum use of inside space; load-bearing 
rigid frame structurals that permit complete 
freedom in construction and design of outside 
walls; and mass production economies that 
result in money-savings for the taxpayers 
Whether you need a “shirtsleeve” building 
for maintenance use or a “monument” with a 
handsomely designed exterior, there's a Butler 








BUTLER MANUFACTURING COMPANY 
7321 East 13th Street, Kansas City 26, Missouri 


building to fit your needs. And, metal build- 
ings are not all alike! We invite you to com- 
pare Butler's two superior new wall systems 
with all others designed for pre-engineered 
structures Butlerib, the new improved 
standard wall and roof panel, and Monopanl, 
the exclusive, factory-insulated curtain wall 
You'll find they're the finest. Or, your Butler 
Builder will be happy to work with your archi- 
tect in using a wide variety of curtain wall 
materials — such as glass, wood and brick. 

Why settle for less than the best build 
with Butler, the lowest cost way to build well 
Before you build, call your Butler Builder 
He's listed in the Yellow Pages under “Build- 
ings” or “Steel Buildings.” 


mol Titn, 


TiirTn 
ee 


Manufacturers of Metal Buildings + Equipment for Farming, Oil Transportation, Outdoor Advertising + Contract Manufacturing 


Sales offices in Los Angeles and Richmond, Calif. « Houston, Tex. « Birmingham, Ala. « Kansas City, Mo. + Minneapolis, Minn 
Chicago, ill, © Detroit, Mich. «© Cleveland, Ohio «+ Pittsburgh, Pa. + New York City and Syracuse, N.Y. © Boston, Mass. 


Washington, 0.C. « 
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Burlington, Ontario, Canada 
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To order these helpful booklets check the reply card opposite page 34. 


What You Should Know About 
Trickling Filter Underdrains 


20. Specifications for vitrified clay under 
drain blocks conforming to ASTM standaras. 
euggestions for layouts and construction of trick- 
ling filter floors, dimensions of standard blocks 
ehanne! covers, angles and other fittings are 
available from the Trickling Filter Floor Inet- 
=e c/o Editor, Public Works, 200 So. Broad 

. Ridgewood, N. J. Check the reply card and 
—- * will forward your request. 


You Don’t Need a Big Plant 
to Get Big Savings 


 s in mechanical 
Now the smaller plant can 
eliminate use f hemicals 
4-page bulletin mn the 
sludge concentrator shows 
plishe Write for Bulletir 
Engineering ‘. Research Corp., 
New York 5, Y., or check th 


Theory of Controlled Digestion 
With Floating Cover Tanks 


88. In an excellent 40-page bookle:, os 
suthoritative discussion of digestion theory and 
practices, including design operanon and eco 
nomics is presented by the Paciéec Flush Tanb 
Co., Chicago 13, Il Complete data are gives 
om the use of Goating covers, together with de 
tails on tank construction, piping and contra: 
chambers. 


Protective Lining for 
Concrete Pipe and Structures 


13). T-Lock Amer-Plate is a tough, long 
lasting acid-resistant viny! sheet lining for con 
crete pipe and structures which are exposed to 
corrosive materials. T-shaped ribs pressed in 
the sheet are embedded in the concrete as it is 
poured to lock the lining permanently in place 
Get full details from Amercoat Corp.. South 
Gate, Calif.. or check the reply card for i) 
lustrated folder. 


Standard Steel Model 658 


wad.a-Tite 


combines both 
ECONOMY and PERFORMANCE 


A Mighty Road-Builder with 
TODAY’S COMPACT CAR DESIGN! 


On the working end of the Model 658 is a newly designed 12’ full- 
circulating spray bar. Turn-up ends provide for additional sections 
up to 24’ in length. Mechanical lateral shift and hydraulic vertical 


adjustment are standard. 


The Model 658 provides the small community with equipment at a 
small investment so that they can more easily protect a larger invest- 
ment in roads and streets. This compact new unit also provides the 
small city or beginning contractor with adequate means for blacktop 
construction work. The Model 658 provides low-cost secondary support 
to operators of the bigger pressure distributors. 


OTMER PRODUCTS or oy aneses Svece 
ASPHALT OISTRIOUTORS 
TION O8IVEN CONSTRUCTION 


orsr 


vToes ~~» Tam waerrce 


SHELVING MAR OWARE rrre LIME BQUIP 


AND AGRICUL T VURAL EQUIPMENT 


Standard Steel Works, Inc. won xan 


Stationary Engines For Sewage 
and Woter Treatment Plants 

82. Engines that operate on sewage gas, 
gasoline, butane or natural gas are described 
lwterature from Climax Engimme Mfg. Co.. Diw 
sf Waukesha Motor Co., Clinton, lowa. Cheek 
the reply card 


A Short Course 
In Pipe Jointing 


169. The story of rubber couplings for 
clay and concrete pipsii ~~ ie graphically ore 
eented in the booklet * Enterprise”, pub 
lished by Hamilton Kem wie Ce., Kent, Obie 
Detailed description of one jointing methods 
photos showing jobe where Tylox gaskets met 
the need for easily assembled manent!y 
tight joints installed ander all itiens; and 
a report on the development, manufacture sod 
utstanding features of the compression tyne 
gasket make this booklet waluable to every op 
gineer and contractor. Check the reply card. 


How Are Your Seidge Floors? 
185. If you face replacemer 


Get Dete Now on This 
Cetch Basin Cleaner 


196. Simple powerful smeumatic bucket be 
featured by Neteo Catch Basin Cleaner 
535A gives detaile and illustrates operation of 
omplete self sowered truck mo vented unit, Netes 
Div Clark-Wileox ( 118 Western Ave 
Boston 34, Mass Cheek the reply card 


Incinerators for the 
Disposal of Combustible Wastes 


217 Bu the M ree Boulger 
New : 17, N Y cx es fully the 
] st com bustion 

tr and ¢cimine 

ash nect cios se lemen of 


store ar ~ . MT clude 


Turnkey Sewage 
Treatment Piant 


tests fer emaiier mulation arene 
that are furnished and ineta © « turnkey 
basis ar vere nm literature from Mente pal 
Serv mpany, 4625 Roanoke Parkway, Kan 
(heck the reply card tor 

st sewage treatment 


Packaged Engineering Date 


on Packaged Lift Stations 
255 H . 


Getting Improved Sludge Dewatering 
With Non-Clogging Vacuum Filters 


Latest information on the Komline 

lilter.” which features pon 

permanent filter media to obtain con 

stput and low operating ot le oresented 
ustrated Bulletin No. 106 by the Komline 
Sanderson Engineering Corp.. Peapack, N. ] 
Re sure t nvestigate this improwed method of 
sludge dewatering Cheek the reply card today 


Manual 
on Construction Castings 


462. This 168-page Manual covers catch 
asin wmlets and traps, building castings, mao 
hole vers and steps, fap valves, whee! guards, 
ra;mmage grates and many other constructicos 

| maintenance castings Check the reply 

j write Neenah oundry Co... Neenah, 

“ for your copy 


Torque-Flow Sewage Pump 


For All Phases of Sewage Treatment 

4%. Bulletin No. P10-B26 describes the 
eration of the Wemeo torquetflow sewage 
pump and covers typical installation set- 
Check the reply card of write Western » 
hinery Co., 650 Fifth St.. San Francises, 
Calif., for complete details 
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TYPICAL NORTHERN INSTALLATION, shown above. goes 
below-grade to take advantage of residual ground warmth 
during colder winters. This one serves 700 homes (245,000 
gations per day) in Gracemor Subdivision, Kansas City North, 
Missouri. Another northern installation, serving @ 3,000- 
student branch of Michigan State University (and its new 
700-home community) has recently been completed near 
Pontiac, Michigan. 


TYPICAL SOUTHERN-STATES INSTALLATION, in tower 
photo, can go above-ground. Costs drop when tanks need 
not be buried, true of most of the South. This instaliation 
serves 300 homes (105.000 gations per day) in the Corrine 
Terrace Development, Orange County, Florida. Another typi- 
cal southern installation serves 118 homes (41,600 galions 
per day) in the Debra Heights Development, St. Petersburg, 
Florida, with good, low-cost sewage treatment. 
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The Key to Low-Cost 
Sewage Treatment 
Over All America 


“SUBURBIA” 


From the green hills of Michigan to Florida’s Gulf Coast from 
Eastern Seaboard cities across the plains of Kansas to golden 
California. Bright new communities are rising over all America, 
made possible only through foresight on the part of developers, 
consulting engineers and public works officials 

For waste from these communities must be gathered, treated and 
disposed of — efficiently, and at low cost. This is the major reason 
why so many thoughtful people are investigating “Suburbia,” the 
sewage treatment plant pric ed to fit fringe communities 

This new type of installation provides conventional sewage treat- 
ment for communities of 200 to more than 10,000 homes. Because 
each installation is planned and made under the direction of con- 
sulting engineers, “Suburbia” invariably conforms to state and local 
Department of Health requirements 

“Suburbia” can be enlarged for permanent use, or can be dis- 
mantled and re-erected elsewhere with virtually complete salvage 
of components. Because they can be erected in 90-120 days (in- 
stead of 10 months, as for concrete-type plants Suburbia” install- 
ations can be ready to go on-stream almost as soon as sewage lines 
are completed 

Best of all, “Suburbia” involves less initial and operating capital 
than any other type of conventional sewage treatment plant. It is 
furnished and installed, on a turnkey basis, only, by 


MUNICIPAL SERVICE COMPANY 


Your sewage service —ouwr full responsibility 
4625 Roanoke Parkway + Kansas City 12, Missouri 
Telephone: JEfferson 1-9500 





To order these helpful booklets check the reply card opposite page 34. 


Increase efficiency and water profits with 
MEASURE-RITE propeller meters 


Measure-Rite meters can be installed on new or existing 

lines... for accurate, dependable water metering control. 
They will register accurately whether mounted in hori- 

zontal, vertical or inclined positions. Installation of the 

meter illustrated below is simple: just saw or burn 

a hole in the pipe, weld the saddle to the pipe. 

The meter can be removed quickly for 

inspection by loosening anchor bolts. 


Free flow design 
assures low loss of head 





In the Measure-Rite assembly, the 
propeller is positioned forward, fully 
centered in the metering chamber 
for greater metering accuracy. Free 
flow design provides least restriction 
of flow — minimizing loss of head. 


Send for Bulletin MR-105 describing the 
complete line of Measure-Rite propeller 
meters. Address inquiries to: 


MEASURE RITE, INCORPORATED 


A Subsidiary of BADGER METER MFG. CO. 
4545 W. BROWN DEER RDO.+ MILWAUKEE 18, WISC. 


Sewage Treatment 


Engineering Data Manual 

S11. This manual contains a brief outline 
of the various accepted methods of treating sew- 
age and some of t problems, advantages and 
lisadvantages of cach, Check the reply card or 
write Smith & Loveless, Inc Division — Union 
Tank Car Co., Lenexa, Kaneas f lessen notes, 

arts and drawings 


Clean Sewers Cost Less 
Thon New Ones 


554 Here is news on 1960-modeu sewer 
cleaning equipment that can keep money in your 
municipal pocket To get latest literature os 
the O'Brien line just write O'Brien Manufac 
turing Corp., $632 Northwest Highway, Chicage 
46, or check the card 


Weinman Horizontal 


Non-Clog Centrifugal Pumps 

579. Non-clee amps for sewage and 
sludge in maunics nts are covered in litera 
ture from the Weinman Pump Mfg. Co., 290 
Soruce St.. Columbas & O Specifications and 
fimensions are included 


Equipment For 
Sewage Disposal Plants 


Ne wage 


Helpful Dete on Distributors 


for Bituminous Materials 
611 reseure distributors featuring uni 
ch essure and temperature, asceurate dis 
acen t pumping convenient craton af 
jescribed in literature of Standard Steel Works 


North Kansas City, M 


Catalog on 
Steel Grating 


645. New ideas in Gooring, walkwars, state 
treads, platforms and shelving are covered te 
Catalog 2527R available from Blaw-Knox Ceo. 
Deot. W., Pittsburgh 38, Pa. Check the re 
ply card for information on choice of cross ber 
snd bearing bear designe and spacings 


Reinforced Concrete Pipe 
for Culverts ond Sewers 


4672 Elliptical Lo-Hed and Hi-Hed pipes, 
“ ar flat base pipe are described fully 
erature from American-Marietta Co, Con 
s D 1 East Ontario St, Chi 
mH Headwall detaile, discharge curves 
avecity tables and bydraulc prem 

* are ine led Check the reply card 


Full Line of 
Sewer Cleaning Equipment 


' thing 


WATER WORKS 


in-Place Cement Lining 


of Small and Large Pipe 
25 A catalog describing a ; 
: fuga ement lining 
ram pipelines tr 
silable from the 
rnational Ine 
N y Check ¢ 
cations 


Handbook on 
Spiraflo Clarifier Design 


28 Comprehensive 3é6-page Bulletin 126 
gives details of clarifier design, operating results, 
applications and full specifications for the Spira 
flo clarifier for water and waste treatment. To 
get your copy check the reply card or write to 
Lakeside Engineering Corp., 222 West Adams 
St., Chicago 6, Ill 
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BADGER’S COMPOUND WATER METER ASSURES 
FULL REVENUE FOR ALL WATER DELIVERED 


Wherever water flow rates fluctuate considerably 
during the day — in schools, factories, hotels, 
theaters, apartment houses, dairies, laundries — 
Badger’s compound meter assures economical, 
efficient service. 

This compound meter combines Badger’s disc 
and turbine meters to provide accurate registra- 
tion at all rates of flow. You get the full revenue 
to which your water department is entitled for 


Badger 


water actually delivered. 

It is the industry’s only compound meter 
where only one side operates at a time. 
A patented balanced compounding valve directs 
small streams through the disc meter, large 
streams through the turbine side... for accurate 
measurement of all rates of flow, less wear and 
longer service life. 

Write for complete details now. 


t 
J 


- = 


Ui 


or mMarare 
fet) ‘oS ee * f 
4 > & # Bi 


BADGER METER MPG. CO. + 46466 W. Grown Deer Rd.+ Milwaukee 16, Wisconsin + Offices in principal cities 
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To order these helpful booklets check the reply card opposite page 34. 


“Call FOSTER... 
get Line Pipe PLUS” 























When you need large diameter pipe, especially 12% ”’ 
thru 48”, L. B. Foster Co. can supply all you need 
from any one of its seven nationwide warehouses. 
And where’s the “plus”? It’s the “Faster From 
Foster” service that speeds your order. 

As one of the country’s major pipe specialists, Foster 
offers a one stop source to water works engineers 
and superintendents for municipal and industrial 
line pipe. This includes bare pipe and “‘controlled- 
quality” coating and wrapping—or lining—up to 
78” diameters, and to all standard specifications. 
Also, check Foster for savings on Structural Grade 
pipe—ideal for non-pressure use, and for water well 
casing and pump columns. 

Write L. B. FOSTER CO. for Stock List PW-7 
Pittsburgh 30, New York 7, Chicago 4, Houston 2, 
Los Angeles 5, Atlanta 8, Cleveland 35. 


“Faster From Foster 


Pipe - Valves - Fittings + Piling - Rail 


Propeller Meters For Dependable 
Water Metering Control 


53. The complete line of Measure-Rite 
propeller meters are described in Bulletin MR 
OS available from Measure-Rite, Inc. 4545 
W. Brown Deer Rd, Milwaukee 25, Wis. Check 


the card tor etaile om these accurate meters 


How to Select 


Right Angle Drives 

62. Data-filied Catalog 31 of Johnson Gear 
& Mfg. Co., Ltd. 8th & Parker Sts, Berkeley 
10, Calif, makes it casy to select the correct 
right-angle gear drive for deep well turbine and 
other vertical shaft pumps. Includes details on 
the Johnson “Redi Torq” gear drive. To ect 
your copy just check the reply card 


For Fast, Smooth 


Pipe Cuts 

68. Descriptive literature on the Reed 
+wheel binged pipe cutter which operates is 
close quarters, gives quick, easy right-angle 
cuts, and is available from Reed Mfg. Co., Erie 
Pa. Check the reply card 


Efficient Coagulation 


With Ferri-Flec 

#. Advantages claimed for Ferri-Fiee os 
& coagulant include wide pH range, quick Soc 
formation, manganese removal cont of cer 
tain tastes and odors plus other aids in bigh 
quality water production. Check reply card for 
complete ferri-Flec date Tenecesce Corp.. 
Greet Bidg.. Atlanta, Ga 


100 Page Book Helps Solve 


Water Problems 

71. pH and Chlorine Control. A discussion 
of pH, Chlorine and Phosphate Control and 
descriptions of comparators for makiag coler- 
imetric analyses. A 100 page booklet is avail 
able by checking reply card. W. A. Taylor & 
Co., 7304 York Road, Baltimore 4, Md 


Maneal on Instrument 


Accessories and Supplies 


%. The 60-page loose-leaf book, Cotstng 
$00, imeludes specifications, part sumbers 
prices for more than 250 commonly furnished 
metrument parts and supplies. It is divided 
into $ sections: Mechanical; pmeumatic; cleo 
tric-electronic, general, and tools and service 
Check the reply card or write The Foxboro Ce.. 
Foxboro, Mass.. for your copy. 


The Submersible Pump 


You heve Been Waiting For 
141. Electric, fully submersible, portable, 
ns iry without lamage no priming, and 
ther outstanding advantages. All are described 
mn Fiygt Bulletin BOL of lyst Corp.. 
Hoosick Falls, Y. Address them or just 
rcle the number on our card 


AWWA Fire Hydronts 


end Gate Valves 
185. Aboveground maintenance Mocile: 
AWWA improved Gre bydrants snd micines 
maintenance Muciler AWWA soo-rising stem 
te walves are described im literature from 
weller Co.. Decatur, (il 


Nobody Loves Aigce 
‘64 Aod when you ase Hyramine 2389 ix 
if swimming pools there just aren't any algac 
¢. How and why this aleicide works is 
fully described in a 12-page booklet, to be had 
m Rohm & Haas ( Agricultural and 
Sanitary Chemicals Dept.. Washington Square 
Philadeiphia 5, Pa. Just check the reply card 


A Quick Comparison 
of Water Meters Helps 

274. That is the purpose of the sew 
slletin describing the newest accomplishments 
) water meter design and manufacture. With 
t comes a Condensed Cotaleg of the Rockwell 
ne. Ask for Bulletin No. 811 from Rock- 
well Mig. Co, 400 N. Lexington Ave., Pitts 
argh 8, Pa., or check the card. 


W oterworks 


and Municipal Castings 

293. Meter boxes and covers, yokes and 
couplings, service boxes and manhole covers are 
covered in 24-page catalog. Check the 
card or write H. W. Clark Co., Mattoon, ° 
for full specifications 


(More listings on page 52) 
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DISC METERS 


Hers ey- Sparling 
Meter Company 


HERSEY PRODUCTS 
DEDHAM, MASSACHUSETTS 
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ALLIS-CHALMERS @ ep 


58 NET ENGINE HP 


HANDLES UTILITY LOADING 


Does the thousand and one jobs that 
usually require special machines. Rugged 
%-yd bucket operates hydraulically. Lets 
you load out excess material while finish- 
ing work is going on. 


MAINTAINS SHOULDERS 
IN ONE SAFE PASS 


Lets one man rebuild and maintain miles 
of shoulder every day. Grader blade levels 
shoulder, fills voids — maintainer blade 
spreads excess material — trailing striker 
blade clears highway edge — all in ONE 
PASS, with the machine safely off the 
road. The %-yd bucket is interchange- 
able with the maintainer. 


ONLY 4-IN-1 GRADER 


The Allis-Chalmers Model D grader and its attach- 
ments give you timesaving, money-saving flexibility 

- not only for grading, but for loading, scarifying, 
and maintaining road shoulders, too. 


move ahead with 
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SCARIFIES TOUGH, 
HEAVYWEIGHT MATERIALS 
Seven-tooth design cuts 27%-in. swath, 
with 4,900-lb penetrating force. Mid- 
ship-mounted to allow good steering 
while working. Will scarify material on 
which you might expect to use the big 


BIG GRADING CAPACITY 
WITH Roll-Away MOLDBOARD 


Designed to lift and roll loads. Handles more 
dirt than ordinary blades, yet requires no ad- 
ditional power. With this exclusive moldboard, 
the Model D will roll loads as big as those 
you're now pushing with much bigger grad- 
ers. Also offers fine control for precision work. 


X onl S rAd) 


ee! 


a 
a ed 


Distr) 


Reour-Away is an Allis-Chalmers tradem 


YOU CAN BUY 


Up front, the D is a grader — capable of tackling 
all your road and street work. Attachments add 
many practical uses — let you put a D on other jobs 
when grading is finished. Flexibility like this is 
bound to make a tax dollar go further. 

A Model D costs less right from the start. It’s 
scaled to your budget — so low, in fact, that you 


HALME 


can own two or three for what a big machine 
would cost. 

You’re invited to personally check the D’s ability 
to handle your community’s jobs. Your dealer 
will arrange a demonstration. 

Allis-Chalmers, Construction Machinery Divi- 
sion, Milwaukee 1, Wisconsin. 


C3 


power for a growing world 
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To order these helpful booklets check the reply card opposite page 34. 


Here's a New Note in 
Filter Cleaning Equipment 


202. Just announced, a new S-Type Filter 
Arm that is reported to increase filter cleaning 
efficiency by 25 to 30%. Doubles the agitating 
impulses and improves your plant performance 
strikingly. Adaptable to present installations, 
too. Write Palmer Filter Pe dn Co., Erie, 
Penn., or circle reply card 


Complete Catalog and Reference Date 
en Valves and Fittings 


211. The entire M & H line of valves. 
fittings and accessories for water works, se 
+ and fire protectien 
detailed in Catalog ‘a 
Valve & Fittings Co., Annis 
ton, Ala. In addition to complete data on these 
ucts, there are man Ly tg SE 
ful engineering data. Every designer should 
have & copy. 


Renew Pipe Performance 
With Coment Merter Lining 


Tat nd Spunline 


f existing pipe 


check the reply 
Helpful Data on 
Water Meters 


330. It is to the interest of every water 
works superintendent and engineer to have full 
data on dependable Badger water meters and 
related meter products. Complete data on all 
types of disc, turbine and compound meters, 
meter test equipment, yokes, strainers and 
alarm registers are supplied in an attractive 
hinder by Badger Meter Mig. Co., Milwaukee 
23, Wisconsin. 


OUTSTANDING RESULTS WITH 
WHITING'S 


POLYPROPYLENE 


John Kiley, President of Atlantic Broom Company, Readville, Mass.. with two new 
Prostran brooms, fresh off the production line. Note the full body and uniformity of 
the brooms, with bristles set close together, and so stiff that they easily support the 
weight of the heavy broom core without sagging 


PROSTRAN-POLYPROPYLENE OFFERS ADVANTAGES SUPERIOR 
TO ANY NATURAL OR SYNTHETIC BROOM MATERIAL! 
e Reduced Cost Per Sweeping Mile 


Longer Lasting Use-Life 


Excellent Sweeping Efficiency 

Minimum ‘“‘Down-Time” For Repeated Broom Filling 
Toughness and Superior Abrasive Action 

Excellent Flex-Life for Ideal Bend Recovery 

Excellent Resistance To Chemicals, Solvents, Greases, 
Oils and Many Common Acids 

Heavy Duty Efficiency And Clean Sweeping 

Top Performance Under All Weather Conditions 


Distributed In New England States by Atlantic Broom Co., Readville, Mass 
Or Contact Us For Nearest Distribution Point Te You 


PHONE 
Burlington, Vt. UNiversity 4-7 


* Prostran is made with 


Pro - Fax * — polypropylene 


‘Reg. P.M. Hercules Powder Co 


E.B. & A.C, 


WHITING 


cOM PANY 


Ley Weter Mains Faster 


With “Fiuid-Tite” Couplings 

164. Get permanent water+ ee, Joints av- 
tomatically with K & M “Fluid- * couplings 
for K & M asbestos-cement a= aan pipe. Full 
details on this faster installation and self. 
energizing couplings are available from Keasbey 
& attison Co, Ambler, Penna 


Design of Prestressed 


Concrete Tanks 

194%. An S-page technical Bulletin, T-19, 
om the Design of Prestressed Conerete Tanks 
gives engineering data and formulas of general 
interest to anyone considering prestessed com- 
erete for storage tanks Check the reply card 
r Write to The Preload Ir 153 Lexing 
ton Ave., New York -_ 


Manual on Pipe 


Finding Techniques 


213. A manus! on special pipe finding and 
leak detecting techniques of interest to utilities, 
municipalities, ofl and gas companies is 4m 
nounced by Fisher Research Laborsiory, Inc., 
1961 University Ave. Palo Alto, Calif. The 
manual contains a number of articles on locating 
buried pipes and cables and detecting and le 
cating fluid leaks in pipe lines 


Heavy Duty Air 
Cooled Engines For Many Uses 


223. Power an weight specifications, fi- 
mensions ar sees are fully cowered in | terat are 
ssued by Wisconsin Motors Corp., Milwaukee 
46, Wis. on their air-cooled Also 
available i¢ & serv r ind « their 

rib . , 7 


at approve ac 


Meters and Instruments 
For Water Works 
724 An attr 
Meter C 
M 





Use The Reply Card 





Welded Steel Pipe, Steel Piling 


and Corrugated Metal Culvert Pipe 

773 Catalog of nt sous electr 
ster pe, cement mortar lined ar 

lined and wrapped 

: wraugated culvert 
therm Pipe & Casing ( 
Ind ies, Ix P.O 
eck ‘ae reply car 


The Asset of Accuracy 
in Water Meters 
350 is outiimed in a f 


stom meters that vide en 
at ~ rates of flow wit 
t the full capacity range 
fel HP meters address H 
P. ©. Box 31, De " 
ard-number 


Standardization of a Complete Line 
of Water Service Equipment 


389. Standardization can be a 
ere the ne nciudes et . 
stcniners. as meter setting ¢ 
an fir t all at Mueller ( Ad 
Decatu Ill. for folder W-888 
she mamber shove os or card 


Many Fuels Will 
Power Enterprise Engines 


395. New bulletin tells of economics and 
advantages of the Enterprise Engine “Dual 
Fuel” system. Ideal for stationary power plants, 
sewage treatment plants, and pumping stations 
Address Enterprise Engine & Machinery Co., 
18th and Florida Sts, San Francisco | Calif 


How to Select and 
Specify Water Stops 


406 Comprehensive applicatior ar in 
stallation data on all types and sites of water 
stows are covered in valuable Bulletin MRG-473 
Address The Gates Rubber Co. 999 South 
Broadway, Denver 17, Col check number 
m the card 


‘ 


PUBLIC WORKS for July, 1960 





George David, Superintendent of 
Sewage Treatment Plant, Canton, 
Ohio, teamed with Tom Enright of 
the Day & Maddock Co. to set up 
this efficient time-saving, money- 
saving sludge remover. 


RECIRCULATION AND CLEANING PUMP SOLVES CANTON DIGESTER 


PROBLEM Gorman-Rupp Sewage Pump cleans with no downtime and major savings 


Problem—To remove 7-years 
accumulation of sludge from 10 
huge digesters. With mechanical 
shoveling devices, it cost $5000 
to clean only one digester. And 
during cleaning, digester was 
totally inoperative for 6 weeks. 


Answer—A Gorman-Rupp 
Model 16A2-B Pump. Its unique 
action first agitates sludge into a 
common mixture by circulating 
digester liquid under pressure 
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Then, with valves reversed, pump 
draws oft liquid and suspended 


solids for disposal 


Result—Each digester could be 
cleaned in only 21 days. Only 
outlay is cost of 6’ pump, elec- 
tric motor, and labor of opening 
and closing 2 valves twice a day 


i’’ and 6” pumps can be con- 
nected to your power or ordered 
complete with power units. Write 
for complete specifications. 


Fast- Action End Plate 
Releases for access 
to mmpeller and re- 
newable wear plate 


rash type that 
handles spherical 
solids ip in 


liameter 


| 

| 

| 

! 

! 

| Impeller is vane 
| , 
| 

| 

! 

| 


THE GORMAN-RUPP COMPANY 


305 Bowman Street * Mansheld, Ohio 
GORMAN-RUPP OF CANADA. LTD 


St. Thomas, Ontario 





To order these helpful booklets check the reply card opposite page 34. 


Spunline Relines Pipe Lines 
in-place without removing the pipe 


Another city such as Spokane, Dallas, or Los 
Angeles will soon be enjoying the savings of 
another rehabilitated pipe line. The flow will 
increase, the pumping cost will drop and the 
pipe line will be good as new for at least 
another quarter of a century. 


Spunline® is applicable to pipe lines down to 
4” and may be used in cast iron, steel, concrete 
and wrought iron pipe lines. 


Write, wire or phone 


Subsidiary of American Pipe and Construction Co. 


2414 East 223rd Street, Wilmington, California 
P.O. Box 457 + Phones: SPruce 5-3273 — TErminal 5-6201 
Rail Address, Pacific Electric, Watson, California 





Measurement of Liquid 


Flow Across Weirs 

418. The Burgess-Manning Type MI 
meter is applied to weir boxes for measurement 
of flow across any V-notch weir of parshall 
flume. For specifications and installation pro 
cedures write BurecssManning Co... Penn 
Instruments Div., 4110 Haverford Ave., Phila 
lelphia 4, Pa 


A Flat Statement 
About Round Tanks 


434. The titlh of a new finely iMustrated 
booklet is “Steel Tanks Store Water Best.” It 
gives pictures, essential data, and a fine im 
pression of strength, water-tightncss and beauty 
combined in sturdy structures. For your copy 
write Steel Plate Fabricators Association, 105 
W. Madison St.. Chicago 2, IL, or check our 
card 


American Ductile Iron for 
Pipe, Tubing, Casing and Fittings 

4463. A 3é6-page illustrated catalog that de 
scribes the complete line of Americas Douctile 
iren products is available from Americas Cast 
Iron Pipe Co, P. O. Box 2603, Birmingham 2, 
Ale. ( k the reply card for technical date 
including grades, specifications, dimensions and 


Lecete Water Leoks 


Quicker and Easier 

476. An aquaphone that 
banical connection betwee 
phragm t break : us 
scribe fully im literature 
& nt 


Cincinnat “ nso 


Halve Your Time on 
Pipe Pushing and Pulling 
517 Centinvous-motion ma © works « 
the time to keep pipe moving fast antil it is 
through. Hand or air wered. Write for new 
folder to The Trojan Mig. { 1112 Race 
ise t 


Drive, Troy, Ob reply ard 


Play Sefe 
with Automatic Controls i 


663. Remote engine and pumping controls 
ft every sort are fully described im « series of 
etins offered by SynchroStart Products Inc 
N. Ridgeway Ave Skokie, If W rite 

© circle the abowe number on cur card 


Keeping Up-to-Date 

on Fire Hydrents .. . 
48. will be made oa 
: , = lable 


When the Frost is on 
the Meter 


615. If itis an American frost-bottom meter 
freezing i# no major problem. The replaceable 
enter section breaks out leaving the mechaniom 
undamaged. Bulletin $8 tells the story. Address 
Buffalo Meter Co. Inc... 2917 Main St Ruf 
falo 14, N. Y., or circle reply card 


Tern Your Water Meter 
Reading Inside-Out 


671. The Visi-Meter is a remote recording 
and indicator system that eliminates the need 
of entering the bome to read water meters. It 
records within an accuracy of 06.1 percent 
Cheek the reply card or write Visi-Meter, Inc.. 
301 North 17th St. Kensas City, Kans., for 
literature 


Just Turn on the Rain 

674 Rain Bird underground sprinkling 
system beats depending om the weather to keep 
your roadsides, parks and shrubbery green. Full 
and interesting details about the system, local 
jlealers, etc. can be had from Rainy Sprinkler 
Sales Div., Peoria, Ill. Better still, check our 
ard 


Electronic Lecators for Weter 
Mains, Services, Valves ond Boxes 

677. Miniaturized line locator that te en 
cased in a molded glass fibre container and has 
transistors that have a rated life of 70,000 
bours and weighs only four the. when complete! 
assembled is described in literature from W 
kinson Products Co.. 3067 Chevy Chase Drive, 
Pasadena 3, Calif. Check the reply card 
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Proved performer BANTAM T 350 
on county work " 


she ae 


oe 
> “ * 

Corrier-mounted BANTAM T-350 loads ovt 600 yards of mo- 

terial in an 84-hour doy, excavating pit-run sand ond grovel 


Down Mississippi way, you'll hear these comments from the 
men in the Pearl River County Beat (District) 4 Highway 
Department where their second BANTAM is speeding up road- 
building and other work. Pearl River chose BANTAM again 
because BANTAM’s high speed, dependability and lowest-of- 
all operating cost make it the ideal machine for all types of 
excavating, lifting and handling jobs. County Supervisor 
W. E. Moody says, “For county work, BANTAM has no equal.” 

For excavating, loading, ditching, pile driving, culvert 
installations, materials handling, bridge construction or re- 
pairs, BANTAM’s big-rig features and exclusive engineering 
advantages assure Pearl River the highest return on its 
BANTAM investment. BANTAM’s job versatility has proved 
itself time and again over the 260 miles of road in the district. 


Size-up SANTAM™ tor your work! 

Let us prove to you why BANTAM is the most useful, all- 

round rig for cities, towns and counties—the wisest invest- . ; ?, 
ment on every count! 


BANTAM CR-350-— BANTAM, with clomshell bucket, prepores drainage ditch 
All-new self-propelled for new road. BANTAM's operational ease and big-rig 
travels and works with speed help it to ovtproduce any other in its class. 

one engine ond one 

operctor .. . offers 


oe ohn | With its 11 quick-change attachments, BANTAM 


travel, ond new, higher is ready to work anywhere. What's more, 25 
| speeds. Capaci / : 

yy aan -- Sahe 4 optional features enable you to buy your 

stondord . . . BANTAM exactly as you want it—to fit your 


ntiaali a Z specific job needs. 
BANTAM C-350—New 


crawler rig features 
an all-new undercarrioge 
with extra stobility; 
stondord 2-speed, inde- 
pendent travel, and oa 
wide choice of options. 1 
7- and 8-ton capacity. ‘ AN 
4 } INS “301 Pork Street, Waverly, lowo 
WORLD'S LARGEST PRODUCER OF TRUCK CRANE-EXCAVATORS 





PUBLIC WORKS for July, 1960 55 





LEADERS 
IN THE FIGHT 
FOR CLEAN WATERS 


Trickling Filters with TFFI Specification clay underdrains 


Trickling Filters with TFFI Specification vitri- 
fied clay underdrain blocks make the winning 
combination for water pollution control. More 
of them have been built in the past 15 years 
than any other type. Together they offer econ- 
omy, efficiency and ease of expanding the plant. 


In trickling filters your best assurance of long. 


New Handbook Now Being 
Distributed 


Mr. City Engineer and Mr. Consultant! 
If you haven't received your free copy 
of the new data-filled TFF1I Handbook 
of Trickling Filters, which contains 
latest ASTM Specifications for 
vitrified clay underdrain blocks, write 
for a copy. Send your request to the 
nearest member firm. 


trouble-free operation lies in the TEFI vitrified 
clay underdrains. They resist ravages of acids, 
alkalis and bacteriological action. TFFI manu- 
facturers alone offer a 50-Year Guarantee as 
their blocks are made in modern plants under 
rigid controls of quality that no substitute ma- 


terial can approach. 


TRANSLOT 


Connetton Sewer Pipe Co 
Cannelton, tad 


DICKEY 


W. S. Dickey Clay Mfg. Co 
Kensos City 6, Mo 
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TFFI blocks in trickling filter floor, Raleigh, N. C 


ARMCRE 


Ayer-McCore!l Cley Co., Inc. Bowerston Shole Co 
Brazil, ind Bowerston, Ohio 


” POMONA . A TRANSLOT 


Texos Vitrified Pipe Co 


327 Fitth Ave. = Zs Pomone Terre-Cotte Co. 
Texos 


Pittsburgh 22, Pe. ’ Greensboro, No. Cor. Minerol Wells 
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WEINMAN PUMPS 


for dependable, low-cost water service. . . 


e@) 


Where dependability and per- 
formance count most —at critical pumping 
stages of water movement—you'll find 
Weinman Pumps. There’s good reason for it, too. 
Weinman Split-Case Centrifugal Pumps are 
precision built to function continuously at top 
efficiency, with little or no maintenance. The 
horizontally split casing speeds routine mainte- 
nance and increases the “in-service” time of 
Weinman Pumps. Rotating parts are quickly 
inspected and easily removed or replaced with- 
out disturbing connections or driver. And, the 
rugged construction of Weinman Pumps stands 
up under the grueling punishment of ‘round- 
the-clock operation. Municipal engineers and 
taxpayers alike benefit from the real economy 
of Weinman’s dependable 
year-in, year-out 
trouble-free on-line 
service. 

And, you get the same 
uninterrupted, depend- 
able service from 
Weinman’s outstanding 
line of Sewage Ejectors 
for the swift handling of 
liquids of varying viscosi- 
ties carrying all types of 
foreign matter in 
suspension. 

Write today for full in- j 
formation on all Weinman —— Saal 
Centrifugal Pumps and 
for the competent, on- 
the-job assistance of your 
local Weinman Specialist, 
check the Yellow Pages. 


MEG 


™WEINMAN PUMP ~. 


PUBLIC 


Disaster Organizational Plan 

The Disaster Organizational Plan of Fort Lauder- 
dale, Fla., prepared by C. S. McKinney, Director of 
Utilities, and published as a special booklet, provides 
detailed procedures for the operation of each water 
plant and sewage plant in the city. While the plan is 
designed primarily to meet the contingency of a hur- 
ricane, it is believed to be flexible enough to cover 
other disasters and to coordinate with local and na- 
tional Civil Defense programs 

The plan divides the city into four areas, each of 
which is further divided into three sections. A super- 
visor is provided for each area, with headquarters 
at sewage and water plants and emergency repair 
crews will be on duty in each section These 
emergency repair crews will have radio-equip- 
ped repair trucks located at each section station and 
will be supplied with all necessary tools. Detailed 
procedures for operation, under emergency condi- 
tions, have been prepared for each water and sewage 
plant, including the use of portable emergency power 
generators, pumps, etc 

Details of the plan are too voluminous to present 
here and any condensation would not do justice to 
the careful planning and attention to details that are 
a basis for the organization. Main headings are 
Planning and supervision; water treatment plants; 
water and sewer distribution; sewage treatment 
plants: maps: and emergency telephone listings 
Under most of the headings, the outline covers 
Headquarters section; communications; general in- 
formation and procedures; hurricane procedures; and 
detailed procedures 

Of special interest is the listing of standby power 
inits available. At the Dixie water treatment plant 
there are two diesel engines to drive high service 
pumps; one diesel driven 25 KW generator; one 30 
KW gasoline driven generator; and one diesel engine 
to drive a 75 KW generator. At the Fiveash water 
treatment plant are two diesel engines to drive high- 
service pumps; one 5 KW gasoline engine driven 
generator; and four 40 KW diesel generators. These 
are moblie units and can be used where necessary 
The auxiliary equipment at the Dixie plant provides 
power to operate at the rate of 7.5 mgd; at the Five- 
ash plant, operation is possible at 4 mgd 

The water and sewer distribution system has one 





The column usually found on this page, 
“Commentary on Water and Sewage Treat- 
ment,” will not appear again. We regret exceed- 
ingly to announce that the author, R. §. Rankin, 


died on June 6 
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These magnetic meters cost no more 
than conventional meters 
but outperform them all 


The greatest bargain among all 
meters is the Rockwell Sealed Regis- 
ter type. Size for size they cost no 
more than ordinary meters; cost leas 
in fact than meters fitted with spe- 
cial registers to prevent fogging. 

But while initial costs are compa- 
rable, what a plus value you get with 
these magnetic meters. You get a her- 
metically sealed register that pre- 
vents condensation and corrosion 
makes these meters always easy to 
read. This sealed register case also 
contains and protects all the gearing 
for intermediate reduction as well as 
register operation. 


SEALED REGIS 


another fine product by 


In this meter alone you get a 
powerful magnetic drive that posi- 
tively transmits motion from the 
measuring chamber to the register 
without the need for a stuffing box. 
Finally you get fewer parts to wear 
and only two of these run in water. 

What does all this add up to? It 
totals more in meter accuracy and 
durability, less in repair parts costs 
and meter shop operations. For a 
fact-packed bulletin write Rockwell 
Manufacturing Co., Dept. PW7 Pitts- 
burgh 8, Pa. In Canada, Rockwell 
Manufacturing Company of Canada, 
Ltd., Box 420, Guelph, Ont. 


ROCKWELL 


POWERFUL MAGNETIC DRIVE 
Ulystrating how the driver magnet (held in hand) 
revolves crovnd a watertight compartment at 
base of register to push the follower magnet, 
which in turn drives the register shoft. 
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VIBRATING COMPACTORS 


..- COSTS DECREASED 80%” 


SEWARD H. DART, STREET MAINTENANCE 
SUPERINTENDENT- SHOWN WATCHING HIS 
28” ESSICK VIBRATING COMPACTOR IN 
ACTION — STATES: 

“Irrigation water tracked into the intersections and gutter 
aprons in Garden Grove, constantly eroded the asphalt 
and made maintenance a full time problem. As a result, 
our gutter and intersection patching required frequent 
reworking, and our costs were high. 

“After a demonstration of the 28” Essick Vibrating Com- 
pactor, we knew we had found the answer. It was self- 
propelled, hooked on the tail gate of a dump truck, and 
produced compaction equivalent to an 8 ton roller on as- 
phalt. Its high frequency vibration compacts an asphalt 
patch that is completely dense—that can be opened im- 
mediately to traffic without any marking or damage to 
the asphalt. 

“Now with our patching unit consisting of the 14 ton 
dump truck, an Essick 120 gallon Truck Mounted Emul- 
sion Unit, a propane torch, and the Essick VR-28-W 
Vibrating Compactor, the patch life has been tremendously 
extended, our maintenance production has tripled, and our 
costs have decreased 80%. 


“The Essick VR-28 really solved the patch problem for us.” 


SELF PROPELLED — MANEUVERABLE — PORTABLE 
Essick High Frequency Vibrating Compactors are con- 
stantly exceeding the densities and specifications performed 
by other compaction methods, while creating new standards 
of compaction for all types of fills, sub base, base materials, 
and asphalt. 

CALL YOUR ESSICK DEALER FOR A DEMONSTRATION 





wo G Oy <b eh 








Also 14 models of Tandem Rollers from '/, to 14 Tons 


ESSICK MANUFACTURING COMPANY 


1950 Senta Fe Avenue 850 Woodruff Lane 
los Angeles 21, California Elizabeth, New Jersey 


Affiliated with THe T. . smITH ComPANy. Milwaukee, Wisconsin 





gasoline operated generator to operate the base radio 
station and the street department base station. 

The sewage treatment plants division has the fol- 
lowing auxiliary power available: At Plant A, one 5 
KW generator to operate radio base station and 
lights; at Plant B, Coral Ridge Golf Course, one 150 
KW generator to operate the entire plant and a base 
station; at Plant D is also a 150 KW generator to op- 
erate the entire plant and a base section. At Pump 
and Compressor Station L, there is a 225 KW genera- 
tor to operate the entire station; at Burdines pump- 
ing station there is one 40 KW diesel generator; and 
at Hospital pumping station there is a gasoline en- 
gine with emergency drive to operate one 200 gpm 
pump. 


Polysulfide-Base Adhesive Seen as Important 
Engineering Tool For Highway Maintenance 


The use of polysulfide-base adhesives has opened 
new possibilities in the maintenance of concrete 
roads, according to Thioko] Chemical Corporation 
Extensive testing for the past six years has shown 
that these adhesives enable damaged areas to be 
repaired permanently with much less effort and ex- 
pense than replacement of entire sections. These 
tests, conducted by the State of California's Division 
of Highways, indicate that when the polysulfide- 
base adhesive is applied immediately before a new 
concrete overlay, a permanent repair results 

A five step procedure with the polysulfide-epoxy 
adhesives is used to make the repair at reasonable 
cost. 

To begin, the spalled or damaged concrete must 
be removed until only sound concrete remains. Then 
the entire area must be cleaned of loose particles as 
well as traces of oil 

The third step includes mixing (the adhesive is 
supplied in two packages, which will begin to cure 
after they are mixed) and application of the ad- 
hesive to the area to be patched. Spray equipment 
speeds the application, but brooms can also be used 

Fourth step in the technique is pouring of the new 
concrete before the adhesive sets. And finally the 
concrete is finished as with conventional concrete 
work 

The polysulfide-epoxy will cure and adhere 
both the old concrete and the new despite the pres- 
ence of water. This bond will subsequently prevent 
moisture from seeping into the bond area and will 
withstand far higher impact and compression than 
the concrete itself. Such applications have been in 
service for over seven years in California. Many 
other states have used this same technique 

There are several] other techniques for handling 
remedial problems on highways with the adhesives 
When pot holes are to be repaired, it often proves 
economical to use a polysulfide-epoxy mortar to fill 
the hole so that the highway may be opened to traffic 
immediately. The mortar is made by taking the com- 
bined ingredients of the adhesive and mixing the 
liquid with aggregate in various ratios. The resultant 
mortar is then applied to a cleaned pot hole and 
trowelled. Because graded aggregate is used, the 
patch will support traffic immediately so there is 
no down-time on the road. Regular mixing equip- 
ment may be employed 

According to Thiokol, the adhesive can be used to 
seal concrete surfaces of the roadway to prevent 
further deterioration due to salt intrusion. In this 
technique the adhesive is applied as a varnish might 


to 
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Reem ASPLUNDH CHIPPERS 
Tee cur COSTS! 


SEWAGE PUMPS 


Built to the most exacting requirements by the world's largest 
manutecturer of factory-built sewage lift stations. 


The One Pump Designed to Meet All the 
“Must” Requirements for Sewage Service 


The Smith & Loveless “Non-Clog” sewage pump is the result of 
yeers of experience with over 1,400 varied pump station instaliations. 


The ultimate in design and construction, the “Non-Ciog” pump is 
precision manufactured of superior materiais—with over-size shaft 
and beerings. Specia! attention is given to corrosion and sbrasion 
resistance and ease of maintenance. Maximum pump efficiencies 
with ability to handle 3” solids. 


The pump is designed with 
close tolerances: shaft 
runout is held to .0O3". 
sheft end play to 010° 
and vibration movement 


to 008" >. | With an ASPLUNDH CHIPPER you can: 
The Advantages | 
of - “uy ml ef ee Save 75% of your loading and hauling costs— 
Mechanical pee 4 Truckloads of brush equal 1 of chips. 


The sewage lift station 
field experience of Smith 
& Loveless has proved the 
advantages of “dead 3 : 
tight” mechenice! seols Reduce disposal time, labor and equipment to 
The double mechanical ; ; an absolute minimum 
seal system in the Smith 
& Loveless “Non-Clog 
sewage pump is the 
most satisfactory way to : . ad 
prevent sewage, noxious ; ys Speed clean-up—free men for more 
and dangerous gases : trimming time. 
from entering the pump ! . 
room 


“= 


Eliminate burning problems and dump costs. 


Provide income—a ready market exists for 
chips. Used for mulching, erosion control, 
walks, etc., and by nurseries, farms and zoos. 


a No wonder Asplundh Chippers are the fastest- 
Mating surfaces of the — . . ° 
’ selling, most often specified chipper on the 


long-wearing cerbon and 


Se teed ie 9 Gahnens : market today. The fact that you can chip more 


pay yh J brush faster at less cost with an Asplundh Chipper 
and gas-tight seal has been proven by the largest tree company in 
the world. It is by far the best chipper you 


can buy. 


Write today for full details. 
Better—ask for a prompt 


Sas Cates telat, ey , demonstration without obli- 


Address: Department 40. gation. 


Sil) Sacth & Loveless ASPLUNDH CHIPPER COMPANY 
PLANT —" MON TANK CAR COMPANY 505 York Road, Jenkintown, Pa. 
LENEXA, KANSAS P. O. BOX 6884 « KANSAS CITY 15, MO By Actual Test the Fastest Chipper Made 
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WATER TREATMENT 


PROBLEMS! 


ELIMINATES 
THE GUESS WORK 


Ferri-Floc produces a smoothed trouble-free opero- 
tion. Whatever your particular water treatment prob- 
lem may be, you can depend on\Ferri-Floc to do the 
job more efficiently and economically — Coagulates 
over a wider pH range — Increased filter runs — Rapid 
floc formation — Excellent taste and odor contro! and 
many other plus factors. 1 


WATER TREATMENT 


Efficient coagulation of surface or ye! water 
—Effective in lime-soda ash softening—adapt- 
able in treatment of all industrial applications. 


| 
SEWAGE TREATMENT 


Coagulates over wide pH range ont provides 
efficient operation regardless of rdpid varia-, 
tions of raw sewage—Very effectibe for conf 
ditioning sludge prior to vocuum hitrotion of 
drying on beds. 


SODIUM SILICOFLUORIDE 


For fluoridation of municipal water supplies 
—Available for prompt shipment 


For complete list of our products see our inserts in 
Chemical Week Buyers’ Guide, Pages 173-176 or 
Chemical Materials Catalog, Pages 551-554. 


For more detailed intormation make request 
on your firm's letterhead. 


TENNESSEE CORPORATION 


612-629 Gront Building. Atlonta 3, Georgia 


— oi a 


— 
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pe. Since the adhesive is clear, however, it will not 
be evident after curing. 

In order to apply grit to a highway intersection or 
bridge roadway for skidproofing purposes, the grit 
is spread immediately after the coating is applied. 
The grit is then bonded tightly to the surface 

Thioko! makes only the polysulfide liquid polymer 
which is one of the principal ingredients of the ad- 
hesive. Actual formulation is done by companies 
throughout the country who sell the compounds di- 
rectly and through building industry distributors. 

So successful have the tests and applications been 
for these adhesives that Thiokol estimates it will 
develop into a large market. In addition to high- 
ways, these products wil] be used for runways, 
bridges, dams and buildings 


Solving a Storm Drainage Problem 

An abandoned quarry near the west end of Corn- 
ing, N. Y., filling with storm water and from melting 
snow, would discharge over the surrounding area, 
destroying gutters and overflowing catch basins. The 
Department of Public Works tapped the east end 
of the quarry and led the surplus water to a storm 
sewer discharging into the Chemung River. As Supt 
of Public Works Philip Grannan reports: “We 
couldn't bring the quarry into the city limits by an- 
nexation; the quarry wouldn't come to us so we went 
to it 


Five Years of Fluoridation in 21 Municipalities 

A study of the effects of five years of fluoridation 
in 21 municipalities in Monmouth County, New Jer- 
sey, by Drs. Ross and Hecht of the County Dental 
Society and Dr. Gleeson of the New Jersey Depart- 
ment of Health showed that, among elementary 
school children: (1) There was a reduction in the 
rate at which permanent teeth were attacked by 
dental caries; (2) there was a reduction in the num- 
ber of permanent teeth presently requiring filling or 
extraction; and (3) there was an increase in the 
proportion entirely free from caries. Younger chil- 
dren benefited most 


Pedestrian Signals Timed For Safe Crossings 

“Walk—don't run!” is the word for pedestrians 
from the Michigan State Highway Department's 
Traffic Division. WALK-WAIT pedestrian signals 
used on urban trunklines are timed to allow foot 
traffic to cross the street safely even though starting 
across a few seconds before the WAIT signal is 
flashed. The signals are set up to safeguard pedes- 
trians and prevent them from being trapped on the 
crosswalks when vehicular traffic is given the green 
light. The restrictive WAIT signal is shown as soon 
as it is no longer safe for pedestrians to leave the curb 
If the pedestrian starts to cross at any time during 
the WALK interval, he will have ample time to cross 
at a normal pace 

About 400 of the WALK-WAIT signals have been 
installed by the Highway Department on various 
urban trunklines throughout the state. They work in 
conjunction with regular traffic signals—halting 
pedestrians when cross traffic has the green light and 
vice versa. The signals serve a secondary purpese by 
allowing vehicular traffic to complete turning move- 
ments without interference from pedestrians. High- 
way Department engineers generally time the 
WALK-WAIT signals on the basis that the average 
pedestrian walks 3% feet per second 
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72,000 185 
ABLE LOAD 
22 STATES 


18.000 18s 
AMLELOAD 
32 STATES 


























MANUFACTURING COMPANY 


P.O. BOX 4248, STATION A @ 1146 W. LAUREL ST. 
SAN ANTONIO, TEXAS @ PHONE PE 4-662) 


$9009 [RD underground 
sprinkling 


systems 


Protect and enhance your 
landscape with an underground 
Nelson-Rain Bird Spsinkler System. 
Dependable and economical, 

an automatic sprinkler system 
frees maintenance crew labor 

for other work, reducing costs of 
landscape care. Accurately 
controlled sprinkling reduces 
shrubbery loss and keeps lawns 
healthy and green. 

Consult your local Nelson-Rain 
Bird Dealer or write direct for 
complete information on Rain Bird 
Underground Sprinkler Systems. 


Underground Rotary Pop-Up Sprinkler Systems 


{ complete selection of 


NATIONAL RAIN BIRD SALES 
In mipwest RAINY SPRINKLER SALES a & ENGINEERING CORPORATION 
a EAST: Division of . R. Nelson Mfg. Co. P. Oo. Box 547 


Peoria, Illinois Azusa, California 


turf valves and underground 
sprinkling system equipment 
is available including 


portable hose sprinklers. 


Rain Bird — Industry Standard For Over 25 Years 


~ 
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S35 Sa ee. | 
See 2% | 


Nore mileage 
for your tax dollars 
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* When you buy a “PAYLOADER” you get more With one basic machine of broadest useful- 
_ than just a cractor-shovel. You get the most 
__ proven, also the most useable of tractor-shovels 
__ because of the most complete and unusual 
selection of attachments ever made available 
for any tractor-shovel. Included are several will pay you to see your Hough Dis 
that are exclusive on “PAYLOADER™ machines. cls 


PTH OR DINE 
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4-in-1 Bucket 

Mest versatile bucket for many jobs. 
Hydreviically controlled, functions es 
regular bucket, bulidezer, clamshell or 
self-leading scraper. Ne end te its uses. 


Snow Piows 

Self-powered, self-contained rotery snow 
plows evollable for most “PAYLOADER™ 
models. “V", one-wey ond reversible 
plows alse available. 


THE FRANK G. HOUGH CO. 


LIBERTYVILLE, MLLINOIS 
SUBSIDIARY — 
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INTERNATIONAL HARVESTER COMPANY 


Picks up leaves and debris and dis- 
charges inte truck. Cuts lecf hendling 
costs by 30%. Will also handle light 
snow. Easily installed and removed. 


‘ep 
si 
‘a 
. the 
~~ a 


Side-Boom 

lifts up te 10 tons at 4 overhang. 
Completely hydrovlic control with tele- 
scopic boom reaching ovt te 16’. 
Cable drum hes free spooling release. 


Fork Lift 

Easily and quickly interchanges with 
bucket, to handle pallets of brick, loads 
of lumber, sheeting, etc. Spacing of 
forks adjustable. Hydraviic controls. 


Pick-Up Sweeper 

Main broom and gutter broom hydrouli- 
cally driven. Sweeps 6 to 7 fi. path. 
Con dump its accumulated loads directly 
inte trucks or on street as desired. 


THE FRANK G. HOUGH CO. 


76) 


wsetul ottoc 
Nome 


Tithe 
Gevw't. Unit 
Street 


City 


HA 


Sunnyside Ave., 


Send Bulletin “‘More Mil 
covering the complete ‘‘PAYLOADER"’ 
hements. 


Libertyville, tl! 


fer Your Tox Doller’’ 
line ond many 


ez 











“SADDLES 
ARE FOR 
HORSES’ 


»-.-not American Cast Iron Pipe! 


Too often the first cost of the material is the only factor con- 
sidered when deciding between cast iron pipe or a substitute. To 
give sole thought to the cheaper substitute piping is, in a sense, 
false economy because many times this lower initial cost is mis- 
leading and obscures added expenses which must be incurred 


later. 

Yes, the first cost may be cheaper... but cast iron pipe 
offers so much more. 

Consider tapping. For reliable, economical water service, the 
tapped main must meet four definite requirements: (1) Have 
strength to withstand tapping operation; (2) Be of an easily 
tapped material which will assure uniform threads; (3) Have 
strength after being tapped to withstand service conditions; 
(4) Have threads that will provide tight connections after ex- 
posure to service stresses. Cast iron pipe meets all of these tap- 
ping requirements. 

When tapping substitute piping, it is often necessary .. . to 
employ skilled workmen with special equipment ...to utilize 
tapping saddles ... to use extreme care in order to make a con- 
nection that does not leak. 

Remember . . . tapping saddles are an extra expense and are 
not necessary to make service connections to cast iron pipe. 


SALES OFFICES 
New York City + Dallas 
Chicago + Kansas City 
Pittsburgh «+ Denver 
Minneapolis + Orlando 


CAST IRON Fie E CO. Birmingham « Cleveland 


ALABAMA 


PUBLIC WORKS for July, 1960 





Ford 801 Series Powermaster tractor with heavy duty front end, Ford Extra Heavy Duty loader, Ford 12 backhoe 


Robert Rogers, owner 
Handy's Trucking Co., 
Wallingford, Conn. 


“| put a quarter-yard power digger 
in dead storage after | got my Ford” 


Mr. Rogers reports: “I've had 5 years 
of backhoe work, and this Ford beats 
them all. I've got a 
cable type digger I can't even afford 
The Ford 
almost as fast, and doesn't cost near 
as much to operate. And I can take 


truck-mounted 


to use any more works 


the Ford into places the bigger rig 
can't even go. I've got another tractor 
backhoe, too, but it doesn't compare 
with Ford. A job that takes 12 hours 


Por difgtor Company, 


TRA TOR ANTI MPLEMEN vis _ . 


with the other backhoe, for instance, 
8 hours 
On this sewer job here, Ford will save 
me at least $75 
cutting, too. Went under a water main 


takes me about with Ford 


I like Ford's under- 


on this job and didn't shovel a wheel- 
barrow full of dirt. Never tear up a 
sidewalk any more. The only thing 
I can find wrong with Ford is that my 
other backhoe isn't one of them. And 


believe me, it soon will be 


. BIR 


FORD CAN BE YOUR STAR PRODUCER, TOO... See your dealer soon! 


MPANY 








Ford 1801 Series Industrial diesel tractor with Ford Super-Duty loader 


FORD PRODUCTIVITY REPORT 


George Kalinovik, manager 
National Coal and Oil Co., 
Detroit, Michigan 


“My Ford loaded 10,000 tons of coal 
last year—fuel cost about 2¢ a ton” 


Mr. Kalinovik reports: “We load from 
15,000 to 20,000 tons of coal a year — 
over half of it by loader into trucks 
or conveyor hoppers. This figures out 
at roughly 33 tons a day, from one to 
two hours of actual tractor work, and 
fuel for my Ford is about a gallon or 
16¢ worth an hour. I can do five times 
as much work with the Ford as with 
my old loader. It's a much bigger 
bucket, and more important to me, 
power steering makes handling 


easy even where trucks have cut ruts 
in the yard. W ith the old loader, my 
arms got so tired they'd be shaking 
after | worked for a while. We load 
high-sided trucks we couldn't even 
reach before without a conveyor. We 
push rail cars wherever we want them 
We even use the loader as a jack to 
change truck tires. We get all this 
with Ford —speed, big capacity, high 
dump, easy steering and low fuel cost 
What more could you ask?” 


Part fgtor Company, 


FORD CAN BE YOUR STAR PRODUCER, TOO... See your dealer soon! 








Heavy-Duty Hauling Jobs Are Easy With Timken-Detroit® 


HYPOID-HELICAL 
i | i \ (0 DOUBLE-REDUCTION 
| AXLES 


Timken-Detroit balanced hypoid-helical double- 
reduction gearing is unequalled for top perform- 
ance and dependability. Outstanding advantages 
that make it the choice of heavy-duty equipment 
manufacturers and operators are: big, husky 
gears greater flexibility in gear ratios . . . bal- 
anced gear set loadings . . . long life and low main- 
tenance costs. The hypoid first reduction is 30% 
stronger than spiral bevel, and works in series 
with the second reduction to take an equal share 
of the load. In the helical second reduction, 
strong helical gears with a wide range of ratios 
insure balanced double-reduction gearing. 








mum operational versa- 


tility and performance. 





pier Foal... ROCKWELL-STANDARD 


CORPORATION 
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P & K OUTOOOR LIGHTING REPORT 





¢ the Modern Trend 
in STREET and 


/@ HIGHWAY 


© 
LIGHTING 


B25'8 ALL ALUMINUM 


LIGHTING STANDARDS & DAVITS 


More than just modern-looking, P&K street lighting stand- 
ards are modern in total concept. Compare our use of 
functional design... no scrolls, no tie rods... instead a 
strong aluminum tapered elliptical arm — one piece for 
minimum inventory, fastest assembly and installation. 
Compare the P&K davit, truly the ultimate in functional 
design with a style as fresh as tomorrow. What's more, 
P&K is modern in the materials of construction: to the 
inherent strength and light weight of aluminum, P&K has 
engineered designs to meet every load requirement—from 
the conventional incandescent and mercury vapor lumi- 
naires to the new, larger and heavier models in both mer- 
cury vapor and fluorescent. And above all, P&K is modern 
in its elimination of maintenance problems. No painting 
required — ever. Even the salty sea air offers no hazard to 
the good looks of P&K standards. 

For more information, reserve your copy of the new Alumi- 
num Lighting Standards catalog now. Ask for our helpful 
brochures ALS and BR-11. 


TOP PHOTO: Traffic circie iliumination— West Miami Springs, Florida 


LOWER PHOTO: New White Way—White Plains, New York 


PFAFF & KENDALL 84 FouNDRY ST... NEWARK 6, N. J. 


BRANCH SALES OFFICES: MIAMI, FLORIDA; BURLINGAME, CALIFORNIA 
IN CANADA: POWERLITE DEVICES, LTD., TORONTO, MONTREAL, VANCOUVER 
EXPORT REPRESENTATIVE: PHILIPS EXPORT CO., NEW YORK, WN. Y. 
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MUELLER 


VALVE 





LEAKPROOF 
pressure sealing “O”-rings provide pos- 
itive sealing without mechanical seating 
device. 

PERMANENTLY LUBRICATED 
Teflon-coated straight plug eliminates 
periodic maintenance. 

EASY TURNING 
2” valves at 125 p.s.i. pressure easily 
operated with 12° wrench — even 
after prolonged idleness. 

PROVEN 
20 years of laboratory tests, 12 years 
of field tests . . . survived 45,000 open- 
ings, closings without leaking, changing 
“O”"-rings, or greasing! 


MUELLER CO. 


See your Mueller representative 


or wrile for additional information . - D ECATU R } i | 
t the IDEAL curb vatre So - > o 


on 


Factories at: Decatur, Chattanooga, Los Angeles 
in Canada: Mueller, Limited; Sarnia, Ontario 








OVERHEAD or 
UNDERGROUND 


it's all in a day's work 
for the HYDROCRANE® 


The unusual flexibility of the hydrauli- 
cally operated HY DROCRANE crane, 
hoe, or shovel results in a use factor of 
almost 100% for many utilities and 
municipalities. For example, a midwest 
utility used its HYDROCRANE with 
interchangeable crane and hoe attach- 
ments on the following jobs within a 
span of a few hours. 


Assignment: With clamshell attach- 
ment, digs 2''x6'x11'-deep excava- 
tion for a sewer connection. 


Why the HYDROCRANE? Highly in- 
dustrialized area with many un- 
derground installations to work 
around. Digging here was too tricky 
for anything but hand shovels or 
a HYDROCRANE machine. 


Excavation Completed — three hours. 


Assignment: While workmen make 
sewer connection, the crane reports 
to overhead crew working four 
miles away. Helps install pole, 
steel platform and transformer. 


Why Use the HYDROCRANE? 
Hydraulic, fractional-inch control 
eliminates most manual positioning 
of heavy equipment. 


Installation Completed — one hour. 


Assignment: Returns to original loca- 
tion. Helps backfill excavation. 
Mounted on 2'%4-ton truck, the 
HYDROCRANE crane moves 
nimbly through traffic .. . travels 
up to 50 mph on the highway 


Let your Bucyrus-Erie distributor 
show you how this hydraulic crane and 
hoe will keep busy for you all day — 
overhead, underground or on the level 


BUCYRUS 
ERIE 


MOST RESPECTED NAME 
IN THE FIELD 














Sidewalk Defects 


Becker v. City of La Crosse, 101 
N.W. 2d 677, a Wisconsin case de- 
cided March 8, 1960, was an action 
by a pedestrian against the city for 
personal injuries sustained from a 
fall in a crosswalk on a city street. 

The city denied that the cross- 
walk was insufficient, and argued 
that as a matter of law it could not 
be liable, since there was no abrupt 
difference in elevation anywhere 
exceeding 1.8 inches. The city sought 
to rely on several previous decisions 
of the Wisconsin Supreme Court 
which had held that a two-inch dif- 
ference in elevation is not action- 
able as a matter of law. 

The court held, however, that the 
question of the insufficiency or want 
of repair was a question of fact for 
the jury, since this was a hole 3.2 
feet long in the direction followed 
by a pedestrian using the crosswalk, 
extending 1.0 foot into the cross- 
walk, with a rough and irregular 
bottom as much as 3 to 4 inches 
below the top of the pavement in 
some places. Thus, the fact that 
there was no abrupt change in ele- 
vation exceeding 2 inches was not 
in itself controlling in this case. 


Drainage of Surface Waters 


Randle v. City of Rome, 195 
N.Y.S. 2d 373, a New York case de- 
cided Jan. 18, 1960, was an action 
by a property owner against the 
city for water damage to a residence 
allegedly caused when surface wa- 
ters collected on the road and 
backed up onto her driveway and 
into her residence by reason of 
alleged inadequate and improper 
drain maintenance 

The city contended that (1) it 
could not be liable, as a matter of 
law, for the damage caused by the 
natural flow of surface water, even 
if this resulted from the grading of 
a street; and (2) there is no duty 
on the city to furnish drainage for 


water naturally collected on the 
street adjacent to plaintiff's prop- 
erty, nor is there liability for con- 
structing a sewer or drain which 
proves to be of insufficient capacity 
to carry off ordinary surface water 
and rainfall. 

The court, held, however, that 
while these rules are in general cor- 
rect, nevertheless, the city could be 
liable if it collected surface water 
and cast it in a large and substan- 
tially increased amount on the lands 
of an adjacent owner. Therefore, 
where the city has undertaken to 
provide sewers and drains, negli- 
gence in the performance of the 
subsequent duties of keeping them 
in good condition and repair would 
render the city liable for the re- 
sulting damages. 

The city’s motion to discuss the 
case was therefore denied 


Extra Work—WNo Pay 


Home Owners Construction Co. v. 
Borough of Glen Rock, 158 A.2d 197, 
a New Jersey case decided Jan. 28, 
1960, was an action by a construc- 
tion company to recover from a 
municipality for additional work 
and material allegedly provided in 
connection with a street improve- 
ment contract. Specifically, the 
plaintiff alleged, among other things, 
that during the course of excavation 
and the filling in of areas, the de- 
fendant’s engineer requested him to 
do certain excess excavation in soft 
areas and to replace the removed 
excavation with stone, and that 
plaintiff did so, at a cost of over 
$5,000. Plaintiff was paid the amount 
due on the original contract, but not 
the additional amount claimed. 

The court pointed out that a 
municipality, under New Jersey 
law, cannot enter into a contract 
exceeding $2,500 in amount unless 
the governing body advertises for 
bids and selects the lowest responsi- 
ble bidder. Thus, if the claimed lia- 
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At Westchester County's New Rochelle Sewage Plant: 


Bitumastic coatings still sound after 
5 years service on concrete tank walls 


Opened in 1955, the New Rochelle Sanitary Sewer District plant 
is designed ultimately to serve a population estimated at 81,000 
by 1975. In designing for the future, County engineers of the 
Department of Public Works recognized the problem of plant 
and equipment protection: that’s why they specified that certain 
areas in the plant be protected with Bitumastic coatings 

On the settling tanks shown, two coats of Bitumastic” Super 
Service Black were applied to all concrete surfaces to prevent 
erosion at the water line. On trash racks and other intermittently 
submerged metal surfaces, the same coating system was applied 
A recent inspection after five years of operation showed that 
these protected areas still require no recoating 

Bitumastic coatings were used on the inside of four concrete 
digesters, too. A base coat of thick, heavy-duty Bitumastic No. 50 
covered with Bituplastic® No. 28, a coal tar emulsion-type coating, 
helped to seal the domes of the digesters against the corrosive 
effects of condensation. 

Sanitary engineers in all states are familiar with the proved 
protective qualities of Bitumastic coatings. For a booklet describ- 
ing their specific applications in this field, use the coupon. Koppers 
Company, Inc., Tar Products Division, Pittsburgh 19, Pa. District 


offices: Boston, Chicago, New York, Los Angeles, Pittsburgh and 
Woodward, Ala. In Canada: Koppers Products, Ltd., Toronto, 


KOPPERS 


COATINGS AND ENAMELS 
another fine product of COAL TAR 


KOPPERS COMPANY, INC 
Tar Products Division 

Dept. 138G 

Pittsburgh 19, Pa 


Gentiemen 
Piease send me your booklet T93 on sewage plant protection with 
Bitumastic Coatings 


Name — 
Firm 
Address 


City Zone State 





spreader feature NO. 


Simply loosen handy T-head fasteners* and base 


adjustment channels* . . 


. lft off with shop hoist. 


No welding, drilling. installs just as easily. Spreads 
sand, salt, cinders, chips and calcium chioride. 


Unit on or off in 15 minutes— 
frees truck for other work 


Ever have this problem? It’s the 
middle of winter. Roads and streets 
have been plowed and sanded. But, 
there’s a lot of snow to be removed 
and extra trucks are needed. Wouldn't 
it be great if you could use the sand 
spreader trucks? But no, they're tied 
up with spreaders year ‘round. Inval- 
uable when streets are icy . dogs 
when the weather is good. 


The solution— Fox Mountable Ma- 
terial Spreaders! Four big, heavy-duty 
models ranging from 5 to 12 cu. yds 
And, they install on any standard 
dump body in only 15 minutes (take 


# Excluseve Fox patent. 


*em off just as fast). It’s easy and eco- 
nomical. You don't tie up trucks un- 
necessarily. 


You not only save on truck invest- 
ment but on manpower, too. 
Spreading with the Fox is a one-man 
operation. Dash-Mounted Electric 
Controls let him start the 18 H.P. 
spreader engine from inside the cab 

. . et the spreading rate and operate 
the electric clutch. Heavy-duty auger 
feeds material to the spinner for a 
smooth even spread in widths from 
8 to 40 feet .. . at any thickness de- 
sired, and at truck speeds from 5 to 40 
miles per hour. Spreads under parked 
and passing cars, too . . . ahead of rear 
truck wheels for added traction 


To see all the Fox Features 
ASK FOR A DEMONSTRATION 

The Fox Materials Spreader wil! 
cut your labor, time and equipment 
expenses to the bone. A catalog 
case history reports... even a no 
obligation demonstration are yours 
for the asking. Write, call or wire 
collect for the name of the nearest Fox 
distributor, who will gladly give you 
a demonstration. 


FOX RIVER TRACTOR CO. ROAD MACHINERY DIVISION 


Dept. R3, 1020 N. Rankin St. - 


74 


Appleton, Wisconsin « 


Phone: REgent 4-1451 


bility is on a separate contract, the 
claim is no good because the statute 
was not complied with as to the 
extra work. On the other hand, if 
the claimed liability is supposed to 
be under the original contract, it 
fails because the contractor failed to 
obtain an “extra order” from the 
engineer, as required by the con- 
tract. 

Thus, the plaintiff was denied any 
recovery on its additional claim 


Garbage Dump Fire 


Ethridge v. City of Lavonia, 112 
S.E. 2d 822, a Georgia case decided 
Feb. 2, 1960, was an action to re- 
cover for fire damage to plaintiff's 
property, which resulted from fire 
spreading over a garbage dump 
maintained by the municipality 

The issue was whether or not the 
city was immune from liability for 
its tort (negligence or trespass) 

The court held that the disposal 
of waste by a municipality is a gov- 
ernmental activity, which renders 
it immune from tort liability. How- 
ever, an exception to such immunity 
exists when the damage is caused 
by the maintenance by a munici- 
pality of a nuisance 

The court held, 
while the maintenance of a garbage 
dump in an improper manner can 


however, that 


constitute a nuisance, there was no 
nuisance in this case. The damage 
was not caused by the maintenance 
of any specific condition on the city’s 
dump, but was directly caused by a 
specific act which may have been 
tortious but which was not a nui- 
Ssance 

Therefore, the 
barred any relief in this case 


city's immunity 


Balance-Drive Mechanism 
for Clarifiers 

The Patent Office has issued pat- 
ent No. 2,931,241 to Charles H. Scott 
of South Norwalk, Conn., assigned 
to Dorr-Oliver, Incorporated, Stam- 
ford, covering the design of a hy- 
draulically balanced drive mechan- 
ism for large and heavy structures 
which are rotated around a vertical 
axis. The improvement consists of 
hydraulically balanced application 
of torque at several points about the 
circumference of a large bull gear 
At one point in the gear train in 
each of the drive mechanisms, the 
transmitted through a 
worm gear. The worm gear shaft is 
allowed a limited amount of move- 
ment longitudinally, and it is this 
longitudinal movement which is 
controlled by a hydraulic system 


powel is 
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we DIVIDE to MULTIPLY 














we DIVIDE the flow to MULTIPLY clarifier capacity 


Rex Verti-Flo not only increases the clarifying 
capacity of tanks up to four times; it provides a far 
clearer effluent. The savings in equipment and 
construction costs are obvious. Here’s how Verti- 
Flo does it: The unique design of Rex Verti-Flo 
Clarifier transforms the conventional! horizontal- 
flow tank into a vertical-flow tank...utilizing the 
full volume of the tank and minimizing short-circuit- 
ing. This is accomplished by a system of collecting 
troughs, weirs and partitioning baffles which divide 
the large, horizontal settling zone into a series of 
small, vertical-flow cells. To assure maximum flow 
length and control, the weirs are adjustable en- 
tirely around the periphery of each cell. 
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Installed in existing tanks, Verti-Flo can be at 
least double the capacity of the tank...in new 
installations, Verti-Flo provides up to four times 
more capacity so that smaller basins can be used 
with considerable savings in both equipment and 
construction costs. 

For information, write CHAIN Belt Company, 
4722 W. Greenfield Ave., Milwaukee 1, Wis. 


CHAIN BELT COMPANY 








“““K&M’ ASBESTOS-CEMENT 


AYS AS FAST AS 


Tit + ey ~~ 
am) 


Assembiing 16° “K&M" Asbestos- 
Cement Pressure Pipe by hand without 
the aid of a bar. The backhoe merely 
steadies and aligns the pipe. The easy 
two-step operation consists of (1) lubri 
cating the tapered end of the pipe, and 
(2) sliding pipe into coupling 


.-*s oe | 
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PRESSURE PIPE 
If | 


A SHOVEL DIGS... 


G&B Construction, Inc., Youngstown, Ohio, installs 4 miles of “K&M” Asbestos- 
Cement Pressure Pipe for the Austintown District of Mahoning County, Ohio 


“You can lay ‘K&M’ Pipe as fast as a shovel can 
dig. There is nothing that will hold you back with 
this pipe. When you can lay a 16" water line, and 
it goes in as easy as an 8" water line, what more 
could you ask? They've got a good joint with that 
FLUID-TITE® Coupling . . . the pipe is wonderful 
to put together. There is no comparison between the 
FLUID-TITE Coupling and other couplings. Of all 
the ‘K & M’ Pipe we've laid, we never had a coupling 
break. Coupling breaks are very common with 
other pipe.” 

Those are the comments of Louis Gulfo, partner 
with Mike and James Bertilacci in G&B Con- 
struction, Inc. They installed “K&M” Asbestos- 
Cement Pressure Pipe in bitter cold, during 
February and March 1960. However, neither 
rain, snow, nor mud interrupts the installation of 


this modern pipe. The exclusive, patented “K&M”"’ 
FLUID-TITE Coupling and the simple fitting proce- 
dures required make assembly easy. 

Little or no maintenance will face Mahoning County, 
which built and will operate the system for a year, or 
the City of Youngstown, Ohio, which will then take it 
over. Being non-metallic, “K&M’"’ Asbestos-Cement 
Pressure Pipe won't rot, corrode, or tuberculate, and 
is immune to electrolysis. The suppliers of this pipe 
were Trumbull Plumbing Supply Co., Warren and 
Youngstown, Ohio. 

Now, in addition, you may use quality 
Pressure Pipe in the same system 
Asbestos-Cement Pipe, if desired. 
Write today for more information on “K&M” Asbestos- 
Cement Pressure Pipe to: Keasbey & Mattison 
Company, Ambler, Penna. Dept. P-770. 


“K&M” Plastic 
with “K&M” 


hex Ys ‘SI eV ie —Matlisc )) OK tA mM 


“K&M” Asbestos-Cement Pressure Pipe were installed. Here, we see 
it ready for installation along Webb Road, in Austintown Township. in branching 


Left te right: Louis Gulfo. GAB Construction, inc.; Dale MacCieary, sales 
manager, Trumbull Plumbing Supply Co.; James Bertilaca, GAB Construc 
tion, inc, Burke Lyden, Asst. Chief Engineer, Youngstown, Water Dept 
Jim Bisciglia, Asst. Engineer, Mahoning County, and J. Henry Painter, 
Trumbull Supply Company 
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3 miles of 16° 


from the 16” water line, Mahoning County used | mile of 12” “K&M" Asbestos-Cement 
Pressure Pipe and % mile of 8” “K&M" Asbestos-Cement Pressure Pipe. Specifica 
tions call for 90 ibs. pressure when line is in operation serving 16,000 residents. 
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Cathodic Protection 


BRUCE J. ENNIS 
Principal Engineer, 
Burns & McDonnell Engineering Co. 
Kensas Cit,, Missouri 


OST OF THE corrosion of un- 

derground metallic structures 
is caused by the electrochemical 
processes which take place due to 
the flow of electrical direct currents 
set up in the structures from gal- 
vanic action in the metals them- 
selves, or by stray currents from ex- 
ternal sources. In most cases, the 
corrosive effects acting on buried 
structures do not become apparent 
until a gas or water pipe line rup- 
tures at a corroded spot in the pipe 
wall, or a pole line down guy slack- 
ens off after the anchor rod has been 
eaten away, or a buried steel con- 
duit is destroyed from the insidious 
action of corrosion. 

A familiar example of an electro- 
chemical process is the galvanic cell 
of a battery, in which the anode is 
the electrode from which direct cur- 
rent positive charges or ions flow 
out of the metal into the electrolyte 
and thence to the electrode called 
the cathode, while negative charges 
or electrons are flowing through an 
external metallic circuit from the 
anode, to rejoin the ions at the 
cathode and reform into atoms. In 
this process, the positive ions formed 
from the atoms of the metal of the 
anode migrate into the electrolyte, 
thus corroding or eating away the 
anode metal. The cathode is not sub- 
ject to such corrosion since the pos- 
itive ions of matter in the electrolyte 
flow into, and not away from the 
metal of the cathode. 

In an analogous manner, the cop- 
per ground rod on a distribution 
pole line forms the cathode of a gal- 
vanic cell in which moist conducting 
earth serves as the electrolyte and a 
local or remote anchor rod acts as 
an anode. When an external elec- 
trical circuit is completed through 
the down guy strand from the steel 
anchor rod to the neutral conductor, 
and thence through the grounding 
wire to the copper ground rod, a 
battery action develops which causes 
a flow of positive ions from the metal 
of the anchor rod into the moist soil 


78 


electrolyte, causing the anchor rod 
to be eaten away by corrosion to 
eventual failure. 

Many factors affect the rate of 
corrosion. Poorly aerated soils, earth 
which is highly alkaline or acidic 
and which contains moisture for 
electrical conductivity, form the 
most corrosive types of soils. In any 
given electric, water, or gas pipe 
line system, the past history of re- 
placement of iron and steel pipes 
and conduits, anchor rods, buried 
tanks, and fittings is indicative of 
the corrosive nature of the soil in 
which they are installed 

Occasionally, a large diameter 
steel pipe or buried tank will be- 
come corroded or pitted on the out- 
side at the bottom, especially when 
impurities are present in the steel 
to form galvanic cells. In such cases 
the top of the pipe or tank, being 
surrounded by well aerated soil, acts 
as a cathode; the steel in the pipe 
or tank wall acts as the return 
conductor; and the bottom of the 
pipe, encased in moist, dense, poorly 
aerated soil acts as an anode from 
which the metallic ions are eaten 
away and diffuse into the soil elec- 
trolyte to cause pitting and failure 
The same galvanic action might take 
place between the cathodic top and 
the anodic bottom of a steel anchor 
rod installed from a lower strata of 
moist, poorly aerated earth up to a 
higher, well aerated strata. A steel 
pipe line, extending longitudinally 
between corrosive soil areas, is like- 
wise subject to corrosion even when 
it is not coupled with a cathodic 
material such as copper 

Many corrosion problems take 
place as a result of the inter-gal- 
vanic action between two dis-sim- 
ilar metals, surrounded by a cor- 
rosive soil, and which are intercon- 
nected locally or remotely by a 
metallic path to serve as a return 
circuit to conduct the negative 
charges or electrons from the anode 
to the cathode, while the positive 
charges are flowing out from the 
anode through the soil electrolyte to 
the cathode. 

Tables of the electromotive force 
for a series of metals as tabulated 
in handbooks indicate the relative 
potentials produced by electrode 


materials encased in an electrolyte, 
as well as the replacement or cor- 
rosive effects of the metals relative 
to each other. Thus in the following 
series, any of the metals listed will 
replace any other metal listed below 
it in the series; provided, the metals 
are in a corrosive environment 


Meta! Relative Potentials 


Magnesium Negative 
Aluminum Negative 
Zinc Negative 
Iron Negative 
Lead Negative 
Hydrogen Zero 


Copper Positive 
Silver Positive 


By reference to this table, it is ap- 
parent that the more negative metal, 
magnesium, will corrode to protect a 
less negative metal such as iron. In 
this case, the magnesium is anodic 
with respect to the iron. Similarly, 
the negative iron will corrode to 
protect the positive copper as de- 
scribed above in the case of steel 
anchor rods and copper ground rods 
installed in a corrosive soil with an 
external metallic circuit intercon- 
nection 

The characteristic protective value 
of magnesium for most other metals 
has led to its widespread use as 
sacrificial anode material to afford 
cathodic protection to underground 
structures such as steel, gas and 
water mains. Such magnesium 
anodes, buried in the earth and con- 
nected to the pipe by insulated wire, 
freely discharge positive ions of cur- 
rent into the earth from the magne- 
sium and put an excess of electrons 
onto the steel pipe, thus reducing 
the positive ion flow and resultant 
corrosion from the steel pipe and 
changing it from an anodic electrode 
to a cathodic electrode. In affording 
such cathodic protection to steel 
structures, the magnesium anode is 
sacrificed, or eaten away, at a rate 
in proportion to the amount of cur- 
rent it discharges. 

In lieu of sacrificial anodes, a 
negative potential can be imparted 
to the steel pipe by means of an 
AC-DC electrical rectifier connected 
between the pipe and an outlying 
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LANETARY 


EDUCTION 
AXLES 


SAVE WEIGHT 
LAST LONGER 
REDUCE MAINTENANCE 


Because Eaton PDR Axles weigh less (size for size) 
than conventional herringbone or spur gear axles, 
PDR-equipped trucks hau! more legal payload. 


» FIRST REDUCTION Two exclusive Eaton design features contribute to 
in bevel gears materially longer axle life: Gear tooth loads are dis- 


. 3 SECOND REDUCTION tributed over four rugged “planet” gears, reducing 
in plenetary geers stress and wear; the Eaton forced-flow lubricating 
system provides positive lubrication to all moving 
Eaton PDR Axles have established outstanding per- parts, even at slowest vehicle speeds. 
mg ” — >. pd cig a ‘ Simple construction—similar to the famous Eaton 
ee ms ae - tes ¥ 2-Speed Axle which is familiar to all truck servicemen 
. —holds maintenance cost to a minimum. Repair parts 
Ask your truck dealer for complete information are readily available—many of them interchangeable 
about Eaton PDR Axles. with other Eaton Axles. 


More than 
Two Million Eaton Axles 
in Trucks Today 


AXLE DIVISION 


MANUFACTURING COMPANY 
CLEVELAND 10, OHIO 








PUBLIC WORKS for July, 1960 








OHNSON 





NEW! Automatic 
combination gear drive 


JOHNSON 
Red!-Torg« 


Redi-Torg combination right angle 
gear drive with automatic clutch 
eliminates manual switch-over to en 
gine drive in case of power failure 
Drive couples to engine by flexible 
shafting or couplings—eng’ne clutch 
unnecessary. Engine may be tested 
without interfering with electric mo 
tor operation of pump 

For round-the-clock protection 
against power failure in water, sew 
age and fire installations. Developed 
and proven in municipal and indus 
trial use over several years 

Sizes: 15 to 200 hp; hollow or solid 
shafts. Write for engineering catalogs 





GEAR & MANUFACTURING CoO., LTD. 


STM AND PARKER STREETS © 


East and Gulf Coast representatives 


BERKELEY 10 


ALIFORWNIA 


Smith Meeker Engineering Co.. 157 Chambers St.. New York City 











SAVE LABO 


The only self-contained aspholt plant, 
fully automatic aggregete betching 


with 
and 


asphalt metering, specifically designed for 
municipalities. Available os stationery or 


mobile unit. Costs no more then 


manvally 
operated plants. SAVES THE LABOR OF AT LEAST 
ONE MAN. Rotory dryer with forced dreft. 
Twin-sheft pugmill with enclosed eil-beth 
geer box. Enclosed bucket elevator and recip- 


recating feeder. 400 gallon asphalt ¢ 


onk. 


Cyclone-type dust collector. Send for 8 page, 
dlustrated brochure. 


WU ghie Fees 


WYLIE MANUFACTURING CO., 


* ©& 80% FORE Oeltawomea city 132 


ince 


Ona 


LOWER SERVICE COSTS 


with the improved AQUA 


‘sox. LOCATOR! 


+ NO WIRES, BATTERIES o SwiTCHES— 


simple. powerful magnetic action, factory 
adjusted to YOUR geographical location 
assures unfailing results! 

RO NEEDLE SPINNING—exciusive electric 
braking action saves you time! 

WO STOOPING—easy top view reading! 


« RUGGED—<ompact. accurate convenient! 


ED—to function regardiess of 
weather, surface or ground cover! 
NATION'S MOST WIDELY USED LOCATOR! 
15-DAY FREE TRIAL—No money! No obli 
gation! You be the judge! 


ORDER NOW- Wire or Call 


Kirby 1 -4200 collect 


AQUA SURVEY & INSTRUMENT CO. 





Municipal Power 


bed of anodic electrodes. In either 
case, the amount of current required 
from the sacrificial anodes or the 
pipe line rectifiers is proportional 
to the amount of bare steel exposed 
to the earth. The current require- 
ments for pipe protection can be 
reduced materially by the use of 
mill wrapped pipe or pipe which has 
been properly painted or tape coated 
with the minimum of exposed metal 
from holidays in the pipe covering. 
In addition, insulated joints, in- 
stalled at intervals on buried pipe 
lines, block the flow of current in 
the pipe walls and isolate corrosive 
action between the insulated sec- 
tions 

To eliminate corrosion of anchor 
rods, it is sometimes feasible to in- 
stall porcelain insulators in the 
down guy strand to break the ex- 
ternal electrical circuit between a 
steel anchor rod and a copper 
ground rod or grid system, thereby 
blocking the completion of the closed 
electric circuit necessary for corro- 
sive action. Another method some- 
times employed is to use copper clad 
steel anchor rods, in conjunction 
with copper ground rods, or to use 
steel ground rods in sections of an 
electrical system in which steel 
anchor rods are standard 

It is possible for system construc- 
tion and maintenance employees to 
detect the flow of current associated 
with galvanic corrosion by means of 
a DC milli-voltmeter having sharp 
probes or clamps connected to its 
leads, (which are connected to a sec- 
tion of the pipe or guy wire under 
test), and to take steps leading to 
the reduction of corrosion of buried 
metal structures. However, it is ap- 
parent from the above that the com- 
plexity and inter-relation of the 
many factors affecting galvanic cor- 
rosion warrants the services of cor- 
rosion specialists to provide a re- 
liable and economical! solution to the 
problem of providing cathodic pro- 
tection for systems in which corro- 
sive damage is in evidence or is sus- 
pected. 

Considering the large investment 
required for the original installation 
of buried utility system structures, 
and the costly repairs that become 
necessary after corrosion has taken 
its toll, it is economically desirable 
for most systems to conduct tests 
and inspect sections of such struc- 
tures to determine whether or not 
cathodic protection measures are in- 
dicated as necessary. 
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What Every 


WATER 


SUPERINTENDENT 


Should Know 
About 


American Meters have an accu- ’ insuring superior accuracy of 


racy rating that surpasses the measurement. 


standard specifications set up by the Every American Meter is indi- 
vidually calibrated for accuracy by 


AWWA. American Meters mea- 
measuring, at various rates of flow, 


sure the drops to discourage water 
the quantity of water delivered at 


waste and increase water revenue. : 
each revolution of the meter drive 


The extreme accuracy of Ameri- v f - shaft. Each American Meter is fitted 
can Meters is the result of exclusive with the best set of change gears 
to give as near perfect register as 


engineering design features. One of 
possible. 


the most important of these is the 
Accuracy and many other supe- 


' bith rior features of American Meters 
isc which creates a we pericec ; 
— = oe more perfect are described in Bulletin 58. We 


scal against slippage between disc will be glad to mail you a copy 


greater thickness of the measuring 


and measuring chamber wall, on request. 


BUFFALO METER COMPANY 


INCORPORATED 
2920 Main Street Buffalo 14, New York 
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Would your poo! water 
pass this 
filter test? 


These filter papers show the remarkable results of a 
controlled laboratory test on algae growth. Just three 
ounces of untreated water, when poured through the 
filter paper on the right, produced the amount of 
algae shown. The same amount of water treated with 
algae-killing HYAMINE 2389, poured through the 
filter paper above, left only slight evidence of dead 
algae. Proof positive that regular treatments of 


ROHM & HAAS COMPANY 
SANITARY CHEMICALS DIV 
WASHINGTON SQUARE, PHILA. 5, PA 


Piease send me information on HYAMINE 2389 for swim 
ming pools and a list of aigacide brands based on 
HYAMINE 2389 


NAME.. 
FIRM 
ADDRESS.. 


A 


HYAMINE 2389 can keep your pool free of slippery, 
unsightly algae. Helps you save money by cutting 
down on your use of chlorine, eliminating filter plug- 
ging and other maintenance due to algae growth 
Formulations based on HYAMINE 2389 also make 
excellent disinfectants for use in locker rooms. Mail 
the coupon for information on local brand name prod- 
ucts based on HYAMINE 2389 


WASHINGTON SQUARE, PHILADELPHIA 5S, PA. 


HYAMINE is a trademark, Reg. U.S. Pat. Off. and in principal 
foreign countries 
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Tests Prove (iss) Cyclone Steel Fence Quality 


impact Test. A 4000-pound car, traveling at 35 miles 
per hour, was driven directly into a panel of Cyclone 
Chain Link Fence Fabric. The car was stopped. The 
fence did not break or fail—proof that Cyclone Steel 
Fence has the strength to withstand severe impact. 


Corrosion Test. More than 10 years ago this panel of 
Cyclone Steel Fence was installed 45 feet from the 
ocean. Even in this extremely corrosive atmosphere it 
is still strong and serviceable. Cyclone Fence owes its 
unusual corrosion resistance to its heavy coating of zinc. 


For additional information on USS Cyclone Fence, write 
to Cyclone Fence, American Steel & Wire, Dept. B-40, 
614 Superior Avenue, N.W., Cleveland 13, Ohio. 


USS and Cyclone are registered trademarks 
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Fire Test. This raging fire was deliberately set to test 
the heat resistance of Cyclone Steel Fence . . . and that 
rugged steel fabric did not melt or fail. Should a grass 
or trash fire break out too close to a Cyclone Fence, 
there will be no damage. 


~ 
~ 
~~ 


Time Test. The fence shown here is a 25-year-old 
Cyclone veteran . . . still giving good service. Once 
Cyclone Fence is properly installed, it requires almost 
no maintenance. It continues to give good service, 
year after year. 


American Steel & Wire 
Division of 
United States Steel 


Waukegan. Ilinots, Sales Offices Coast to Coast 
United States Stee! Export Company, Distributors Abroad 
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Why Dallas County, Texas, chose 


3 CAT No.12 Motor Graders on “Best Bid” 


After studying the cost of equipment, officials of Dallas 
County, Texas, recently approved the purchase of 3 new 
Caterpillar No. 12 Motor Graders. The reasoning was 
simple, according to the Dallas Times-Herald: 


“Comparative figures from the county auditor indicated 
the new Caterpillar No. 12 Motor Graders, as opposed to 
other makes of machines, would have the lowest last cost 
Assuming the machines would operate a total of 16,000 
hours over an expected 8-year life. the cost of repairs tor 
each Cat Motor Grader was estimated to be $3,264; Brand 
B, $15,073; and Brand C, $16,864.” 


In addition, according to previous cost records, a 1956 
model No. 12 had been operated by the county for 2,524 
hours without repair to the clutch. Total repair costs tor 
the mac hine had been less than a dime an hour. 

In short, cost records proved Caterpillar offered the 
dollar for dollar. 


county the lowest “best bid 


More and more public and governmental officials, like 


be al bid P 


actually lowest total cost 


those in Dallas County. have discovered that the 


method of machinery purchasing 
s why: greater dependability 


points to Caterpillar Here 
lower repair costs better performance. and higher trade-in 


value for every piece « f Cat-built equipment 
Get the full story from your local Cat rpillar Dealer 
w Caterpillar 


Let him prove by actual demonstration ho 


can save taxpayers money in your communi 


Caterpillar Tract General Offices, Peoria, Ul., U.S.A 


CATERPILLAR 


eterpeter and Cat are Registered Tredemerts of Cater 6 0k 8 
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Research is no longer the handmaiden of scientific progress—it leads 
the band. It has become increasingly evident that research must pre- 
cede solution of the environmental problems created by our complex 
society. That its importance is recognized is apparent from the five- 
fold increase in funds spent on sanitary engineering research in the 
last five years, although the total is still far from adequate. The need 
for research workers is as critical as financial support. in 1959, of 
those principally engaged in sanitary engineering research only about 
125 were engineers. Making young engineers aware of the career 
opportunities available should result from a growth of graduate 
education in the field and from strong support from the profession. 

Dr. Daniel A. Okun 


The Research Triangle Institute 


and applied research. In the next During World War II, national 


GEORGE R. HERBERT 


President, 
Research Triangle institute, 
Durham, North Carolina 


RIOR to World War II the spec- 

trum of research activity in the 
United States consisted of fairly 
narrow, sharply delineated bands 
representing scientific group efforts 
At one end of the spectrum, uni- 
versities were engaged in a rela- 
tively small amount (judged by 1960 
standards) of basic research di- 
rected primarily toward the crea- 
tion of new knowledge or the train- 
ing of graduate students. Next in 
the spectrum, a group of federal and 
state agencies maintained labora- 
tories engaged in both fundamental 


band (a very narrow one, indeed) 
only two organizations had estab- 
lished their positions as independent, 
non-profit research institutes. These 
were the Mellon Institute of Pitts- 
burgh and Battelle Memorial In- 
stitute in Columbus, Ohio. 

The widest band in the spectrum 
encompassed the industrial labora- 
tories of the nation’s larger corpo- 
rations. Their research was generally 
product-oriented or directed toward 
improved manufacturing processes 
Though representing the largest re- 
search activity in the nation, even 
this band of the spectrum had been 
narrowed twice during the 30’s by 
the short-sighted management be- 
lief that painless economies could 
be achieved by reducing or abolish- 
ing research budgets. 


survival demanded mobilization of 
the country’s scientific and engi- , 
neering talents. The military depart- 
ments of the federal government 
became the dominant research buy- 
ers. This war-born reliance on re- 
search and development skills stim- 
ulated a pace of scientific activity 
which has shown no sign of slack- 
ening in the years since World Wa: 
II; and. the easily defined differences 
between basic research, applied re- 
search and engineering, consulting 
and testing groups never have been 
re-established. 

Many universities and colleges 
discovered a new dependence on 
government research contracts and 
grants to supplement faculty sal- 
aries and general administrative 
budgets. Government laboratories, 





particularly those of the military 
departments, have continued to ex- 
pand, and their activities range 
from pure, fundamental research to 
engineering design and testing. 

Accepting the fact that future 
position—and perhaps 
economic survival—depended on 
new products and improved effi- 
ciency, larger corporations in- 
creased research budgets and up- 
graded the organizational position 
of their research departments. Many 
of these corporations in turn, rec- 
ognized that the continuing high 
level of defense budgets presented 
an opportunity to merchandise con- 
tract-research on a permanent basis 
and established separate divisions or 
new subsidiaries to undertake mili- 
tary research or engineering con- 
tracts 

Many smalle: 
recognizing the necessity of keeping 
pace with the accelerating technol- 
ogy, established depart- 
ments. Industrial research became 
the most rapidly expanding “in- 
dustry”; and, for a period, re- 
search was in danger of becoming 
a corporate “fad.” In spite of these 
occasional disenchantments. how- 
ever, industrial research, and its re- 
sultant benefits, expanded at an al- 
most unbelievable pace in the dec- 
ade following World War II. We find 
approximately 1000 independent 
consulting laboratories listed in the 
1958 edition of the National Science 
Foundation’s “Directory of Inde- 
pendent Commercial Laboratories 
Performing Research and Develop- 
ment.” 


competitive 


corporations, also 


research 


A New Trend 

Perhaps one of the most signifi- 
cant developments occurred in the 
spectrum band labelled “not-for- 
profit, public-service, research in- 
stitutes.” Seven important crganiza- 
tions joined Battelle Memorial In- 
stitute and Mellon Institute, and in 
the first post-war decade, achieved 
maturity both in size and in service 
to their scientific and economic 
communities. The nine non-profit 
research institutions are: Armour 
Research Foundation, Chicago; Bat- 
telle; Cornell Aeronautical Labora- 
tory, Buffalo; Franklin Institute 
Laboratories, Philadelphia; Mellon; 
Southern Research Institute, Bir- 
mingham; Southwest Research In- 
stitute, San Antonio; Stanford Re- 
search Institute, Palo Alto, Calif.; 
and Midwest Research Institute, 
Kansas City, Mo. 

These nine institutes, unique both 
in corporate form and in the breadth 
of scientific services rendered, cur- 
rently are engaged in research ac- 


tivities representing annual ex- 
penditures in excess of $125,000,000 
and employ more than 10,000 staff 
members. There are, of course, many 
additional “non-profit research cor- 
porations” not included in this dis- 
cussion 

The success of these organizations 
in providing large-scale, diversified 
research services has occurred in a 
period during which universities 
have assumed an increasingly im- 
portant role in the nation’s total re- 
search effort. The inevitable result 
has been the birth of a new type 
of research organization: the uni- 
versity-oriented, non-profit re- 
search institute. As an example of 
this category, the Research Triangle 
Institute of North Carolina will be 
described with special reference to 
the distinction between “university- 
oriented” and “university-owned,” 
since many older institutes fall into 
the latter category 

The non-profit research institutes 
were created to perform a publi 
service by stimulating the applica- 
tion of scientific technology to the 
problems of governmental units and 
foundations; and by 
with their own funds, basic and pub- 
lic-service research of the type not 
susceptible to outside sponsorship 

They do not provide routine test- 
ing and analytical services. Thess 
functions are performed only as may 
be required by complex resear: 
problems. They do not, in general 
render opinions nor perform man- 


conducting 


agement consulting services. Re- 
search institutes provide fact-finding 
scientific, engineering and economi: 
research 

Though 
ences in capabilities and operating 
methods within the group, there are 
enough similarities to permit some 


there are many differ- 


stitute’s 


generalization. These are organiza- 
tions which maintain the profession- 
al research staffs and related facili- 
ties necessary to undertake a wide 
variety of research problems. Spon- 
sored research is performed unde: 
the terms of a contract or grant 
agreement, and the size and variety 
of staff and skills available permit a 
“team approach” to the solution of 
research problems 

Contracts for research provide fo 
reimbursement of direct costs (labor, 
supplies, travel and special equip- 
ment); payment of “overhead” (in- 
direct costs and general administra- 
tive support); and usually a fixed 
or percentage fee. The total charges 
therefore, cover the organization's 
operating expenses and provide a 
modest income which is used to 
finance basic and public-service re- 
search, to permit upgrading the in- 
facilities, and to 


reserves necessary for inevit- 


provide 
small 
able operating fluctuations. As non- 


profit organizations, of course, the 


institutes cannot use net income for 
the benefit of individuals or groups 


of individuals 


Institute Programs 


The range of the research interests 
and capabilities of these nine insti- 
tutes is evidenced in the programs, 
divisions or scientific fields listed in 
their annual reports 

In the air pollution and water re- 
sources fields, are found the follow- 
ing types of projects 

Removal of constituents of stack 


gases in connection with its 


fluorine problems is assisting the 
company in designing a recovery 
system.” (Stanford Research Insti- 
Institute, 1958 Report) 
Study of toxicity of compounds 


n public water supplies: “A bibliog- 
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@ THE RESEARCH TRIANGLE. Central shaded area is site of new Research Pork. 


boron 
compounds in public water supplies 
was prepared (and) led to 
a recommendation on the limits of 
boron content that might be permit- 
ted to be discharged into public 
streams.” (Southern Research Insti- 
tute Report for 1958) 

Area development studies involv- 
ing factors related to proper utiliza- 
“Surveyed 
requirements and potential 
economic supply, with sufficient 
purity, quantity and reliability for 
Air Force Base in arid southwestern 
United States.” (Armour Research 
Foundation, 1958 Report) 

“i the study includes an eco- 
nomic evaluation of the effects of 
differences in quality of water avail- 
able for agricultural, industrial and 
household purposes in a large area 
in California.” (Stanford Research 
Institute, 1958 Report) 

Air pollution: “As a public serv- 
ice, Armour Research Foundation 
has been analyzing since 1946 the 
dust fallout samples collected by 
the Chicago Department of Air Pol- 
lution Control. The data are corre- 
lated, where possible, with local 
weather phenomena and with busi- 
ness activity.” Also: “Levels and 
major sources of air pollution 
investigated to provide basis for an 
abatement program.” (Armour Re- 
search Foundation, 1957 Report) 

Development of radioisotope tech- 
niques to trace effluent flow down- 
stream. (Research Triangle Inst.) 


raphy on the toxicity of 


tion of water resources 


water 
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How do the objectives and func- 
tions of the newer form of research 
institute, the “university-oriented” 
non-profit institute, differ from those 
of the older group? To the casual 
observer, there is little difference in 
surface indications. As an example, 
the Research Triangle Institute of 
North Carolina, though newer 
(created at the end of 1958) and in 
the early stages of development, 
maintains its own staff and facilities 
and performs grant and contract re- 
search in a number of scientific 
fields. The differences, and they are 
significant, are found in some of the 
underlying objectives and in the 
basic relationship with one or more 
universities 

The difference between 
versity-ownership” and “university- 
orientation” perhaps can be most 
clearly demonstrated by the type of 
university membership represented 
in the research institute's corporate 
organization. With university-own- 
ership the _ institute’s governing 
board may be elected by University 
trustees and often will be drawn 
from among friends, business asso- 
ciates and major contributors. In 
other cases, the trustees themselves 
may serve on the institute’s govern- 
ing board. As individuals, however, 
they are still representative of the 
financial, business, or industrial 
community. 

In contrast, effective control of a 
university-oriented institute's board 
will rest in the hands of academic 


“uni- 


officials whose experience and inter- 
ests are directly related to the edu- 
cational and _ scientific activities 
which provide the environment for 
development of the associated re- 
search institute. The Research Tri- 
angle Institute provides a clear ex- 
ample. Created as one segment of a 
broader program which combines 
the efforts of leaders of universities, 
business and the State to increase 
research activity in North Carolina, 
RTI was established as a separate 
non-profit scientific research corpo- 
ration 

Academic officials of the 
Triangle Universities represent 50 
percent of RTI's board members 
In addition to the respective presi- 
dents, these members include vice- 
presidents, chancellors, graduate 
deans, and department heads and 


three 


provide a close degree of coopera- 
tion with the universities 

A second measure of the differ- 
ence is found in the extent to which 
university faculty members partici- 
pate directly in the activities of the 
research institute. Although an in- 
university-owned, there 
procedure 


stitute is 
may be no established 
for faculty participation in the in- 
stitute’s research activities; or the 
absence of mutual interests may re- 
sult in little faculty participation 
The university-oriented institute 
is created to develop scientific pro- 
grams which will supplement and 
complement campus research. The 
necessary close degree of coordina- 
tion results in a constant interchange 
of interest and ideas for the benefit 
of both groups. In the case of the 
Research Triangle Institute, every 
new division or laboratory has been 
created with the active cooperation 
of university faculty members, and 
their continuing interest expands 
the capabilities of RTI's own re- 
search staff 

Expressions of 
quiries from other universities, par- 
ticularly in southern and southeast- 
ern states which constitute the new 
economic frontier of the 1960's, would 
seem to indicate that the Research 
Triangle Institute may establish a 
pattern for a new group of “uni- 
versity-oriented” research institutes 
The nine older research institutes 
now recognized as constituting a 
special category of research facili- 
ties, grew and flourished in the post- 
war era. The next decade provides 
an opportunity for the new type of 
scientific research institute to util- 
ize fresh combinations of research 
talent in the expanding application 
of science and engineering to re- 
gional and national growth 


interest and in- 
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F RADIOACTIVE STRONTIUM 

should enter a stream, one of the 
factors which will determine its ulti- 
mate disposal is the amount of na- 
tural nonradioactive strontium al- 
ready present in the water. The 
usual chemical analysis does not in- 
clude a strontium determination; 
nor do the usual methods for deter- 
mination of calcium discriminate 
between calcium and strontium so 
that any strontium present is in- 
cluded in the calcium value. There 
is no simple chemical method for 
determining strontium, primarily 
because of the difficulty of sepa- 
rating relatively small amounts 
of strontium from much larger 
amounts of chemically similar cal- 
cium and magnesium. Hence there 
are very little available data on the 
amount of strontium in water. The 
U. S. Geological Survey is currently 
conducting a survey of the occur- 
rence of strontium in surface and 
ground water of the United States. 

Water samples from about seventy 
selected sites distributed through- 
out the United States are being col- 
lected and analyzed for strontium 
content. The samples represent 
major rivers and drainage areas of 
the United States and, for the most 
part, are taken at locations that are 
included in the regular sampling 
program of the U. S. Geological 
Survey. In addition to the deter- 
mination of strontium on each sam- 
ple, a comprehensive chemical anal- 
ysis for the major constituents of 
the sample is made. 

Three samples are taken at each 
sampling site, to coincide with high, 
median, and low flow stage of the 


stream. The information thus ob- 
tained permits an evaluation of the 
concentration of strontium to be 
found in the stream, the relation of 
strontium content to streamflow 
conditions, and the relationship of 
strontium to other dissolved mate- 
rials at various flow stages 

Certain observations and gener- 
alizations can be made on the ba- 
sis of analyses already completed. 
Throughout most of the United 
States, the rivers contain strontium 
in concentrations varying from sev- 
eral tenths to rarely more than one 
mg/L. Rivers of the Southeast and 
the Pacific Northwest contain very 
little strontium; in many streams 
the concentration is less than 0.1 
mg/L. An area where surface wa- 
ter contains relatively large amounts 
of strontium (often several mg/L) 
is found in northern and western 
Texas, western New Mexico and 
Oklahoma. 

In addition to the collection and 
analysis of samples from the major 
rivers of the United States, more 
than 200 samples of ground water, 
collected mainly from public water 
supply wells throughout the nation, 
have been analyzed for strontium 


U. S. Geological Survey 


Ground water, in general, shows a 
greater range of strontium content 
than surface water. Some of the 
ground water samples contained 
less than 0.02 mg/L of strontium, 
whereas water from some wells in 
Iowa had a strontium content as 
much as 8 mg/L. Several investi- 
gators have previously reported on 
the unusually high strontium con- 
tent of ground water in east-cen- 
tral Wisconsin. The highest stron- 
tium content thus far reported for 
this area is 52 mg/L. Oil field brines 
may contain significant amounts of 
strontium, sometimes exceeding 100 
me L 


lon-exchange Properties 

The ion-exchange properties of 
natural substances are important in 
that they affect the dispersal in the 
hydrosphere of radioactive sub- 
stances released to the environment. 
alumino-silicate minerals, 
zeolites and 


Certain 
including glauconite, 
the various clay minerals, exhibit 
cation-exchange properties. Metal 
ions adsorbed by mineral particles 
can be exchanged for cations in the 
solution in contact with the mineral. 
Thus, cations may be removed from 
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solution by exchange and adsorption 
on the particles of suspended matter 
in the stream, solid material of the 
stream bed or the mineral material 
in a subsurface aquifer. The Geo- 
logical Survey is investigating the 
ion-exchange properties of certain 
minerals, particularly with respect 
to trace concentrations of the more 
hazardous radio-nuclides, including 
strontium-90 

The clay minerals are the most 
common of natural ion-exchange 
materials and are responsible for 
most of the ion-exchange capacity 
of rocks, soils and water-borne sedi- 
ments. For this reason, five typical 
clays were selected for study. These 
are all American Petroleum Insti- 
tute reference clays: kaolinite No. 
4: illite No. 35; halloysite No. 12; 
montmorillonite (white) No. 11; and 
montmorillonite (bentonite) No. 21. 
These clays represent four different 
lattice types and also a wide range 
of exchange capacities, varying from 
10 milliequivalents per 100 grams 
for the kaolinite to 140 milliequiva- 
lents per 100 grams for the ben- 
tonite 

Several methods for determining 
the total cation exchange capacity 
of minerals were studied. Two, an 
ammonium chloride method and a 
radiocesium method, have been 
selected as being the most useful 
for these investigations 

The ammonium chloride methoa 
is believed to be the best of those 
generally available and is widely 
used as a reference method for de- 
termining total exchange capacities 
of clay minerals. The radiocesium 
method is more economical of the 
chemist's time and is useful over a 
range of total exchange ca- 
pacities than is the ammonium 
chloride method. It is, therefore, 
most routine deter- 


wide: 


preferred for 
minations. The amount of cesium 
adsorbed by the clay is determined 
by comparing its activity with that 
of the standard solution 
used for the equilibration. The total 
exchange capacity is expressed as 
milliequivalents of exchangeable ion 
per 100 grams of clay 

The amount of a trace constituent 
that is adsorbed by the clay is con- 
veniently expressed in terms of a 
distribution coefficient, Ky, defined 
by 


cesium 


K, 


where, 
f. = fraction of adsorbed ions 
V = volume of liquid phase 
M = mass of solid phase 
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@ EFFECT of strontium and potassium chloride concentration on the adsorption 


of strontium on clay. The series of curves represents different potassium concentra- 
tion, ranging from 0.2 N for the lowest curve to 0.002 N for the uppermost curve. 
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@ DISTRIBUTION coefficient for the adsorption of trace amounts of strontium on 
montmorillonite clay is affected by the concentrations of potassium in the system. 


Several factors influence the value 
obtained for the distribution co- 
efficient for any given clay mineral 
and a given trace constituent. Most 
significant of these factors are the 
original concentration of adsorbable 
cation, the original form of the clay 
with respect to adsorbed cations and 
the concentration of other cations 
in the equilibrium solution. Distri- 
bution coefficients for strontium 
with each of the five clays have 
been determined experimentally 
over a concentration range of from 
0.2 to about 10°'° N in the presence 
of calcium, magnesium, sodium or 
potassium, whose concentration was 
varied from 0.2 to 0.002 normal. 
These ions were selected because of 
their general occurrence in natural 
water. 

Experimental determination of the 
distribution coefficient is made by 
equilibrating the mono-ionic form 
of the clay, which has been ground 


to pass a 200-mesh screen, with a 
solution of selected composition 
with respect to stable ion and the 
radioactive adsorbable ion, and 
then calculating the fraction of 
strontium adsorbed from a measure- 
ment of the activity of the clay or 
the solution. Equilibrium is consid- 
ered to be achieved after a mini- 
mum of 12 hours of continuous 
shaking. Measurement of the activ- 
ity of the solution is simple since it 
involves merely centrifuging or fil- 
tering the sample to separate the 
clay and withdrawing an aliquot 
of the solution for counting. When 
the activity of the clay is to be 
measured, it must be separated by 
centrifuging and be freed of its ex- 
cess ions by successive washings 
with ethanol. Whether the activity 
of the solution phase or the clay is 
counted depends on the distribution 
of activity between the two. When 
50 percent of the activity is in each 


8 





phase, it makes little difference 
which is counted. Otherwise, when 
small fractions are adsorbed it is 
preferable, for maximum accuracy, 
to count activity of the clay. Con- 
versely, when adsorption is large it 
is preferable to count that of the 
solution. 


Radiological Health 


The rate of travel of radiostron- 
tium injected into surface or ground 
water will depend in part on reac- 
tions involving exchange of stron- 
tium between solution and the sus- 
pended or consolidated sediment in 
contact with the water. Data of the 
type described above are needed in 
order to predict the concentrations 
and time of arrival of contamination 
anywhere down-gradient from the 
point of injection. The concentration 
of strontium in most surface water 
is less than 10* molar (less than 
10 mg L). At these concentrations, 


the distribution coefficient is vir- 
tually independent of strontium 
concentrations, but is influenced by 
the concentration of other major 
constituents of the water, for exam- 
ple, calcium or sodium. It would, 
therefore, be possible to predict 
the amount of adsorption on the ba- 
sis of the concentrations of the ma- 
jor chemical constituents of the wa- 
ter and the amounts and species of 
minerals in the sediment load 
Typical experimental results may 
be shown by the data obtained for 
the system strontium - potassium 
chloride- montmorillonite No. 11 
These data are shown in Figure 2 
The graph shows clearly that the 
distribution coefficient increases 
with a decrease in the concentration 
of either ion. Of particular signifi- 
cance is the fact that the distribution 
coefficient for a system of constant 
potassium concentration approaches 
a constant value as the strontium 


concentration decreases Moreover, 


this limiting value for infinite dilu- 
tion of the strontium is proportional 
to the concentration of potassium 
in the solution, shown in Figure 3 
The wide range of concentrations 
of adsorbable ion studied as a part 
of these investigations have pro- 
vided a basis for 
standing of the ion-exchange proc- 
ess and its role in the geochemistry 


greater under- 


of minor elements in water 
The biological uptake of 


plants, 


radio- 
strontium by animals and 
man depends, in part, on the con- 
centration of stable strontiurn and 
the strontium-to-calcium ratio in the 
environment. Knowledge of the oc- 
urrence and distribution of stron- 
tium is essential in order to evalu- 
ate the seriousness of radiostron- 
tlum contamination in a given area 
This information is also of impor- 
tance as an aid in the selection of 
sites for radioactive waste disposal 
where there will be a minimum of 
hazard to mankind 
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NCREASED use of irrigation in 

North Carolina requires more 
satisfactory information than has 
previously existed regarding water 
supplies for agricultural use from 
ponds and streams. Also, as demands 
for water increase from expanding 
municipalities, industries and irriga- 
tion, accurate information concern- 
ing potential supplies will be neces- 
sary over large parts of the State 

The United States Geological Sur- 
vey conducts an extensive program 
of stream gaging in the State. How- 
ever, general applicability water- 
sheds and many of the gages have 
insufficient lengths of record to be 
statistically reliable. While general- 
ized relationships have been de- 
veloped to predict minimum flows 
on streams with short or discontinu- 
ous records, no such relationship 


90 


North Carolina State College 


has been dev eloped lor eitner 
monthly or annual yield 
There is, on the othe: 


rather dense network of precipita- 


hand, a 
tion stations. It seems desirable to 
consider an approach by which this 
large volume of data could be used 
to estimate runoff. The existing run- 
off data could then be 
determine parameters 
the method and to test the predicted 
results 

A number of methods of predict- 
ing the water balance have been de- 


applied to 


required by 


veloped in recent years, based on 
the simple relationship: Precipita- 
tion (P) 
(ET) + Change in soil 
content (4S) Excess (EX). These 


methods vary in complexity depend- 


Evapotranspiratior 


moisture 


ing on the assumptions used in the 
computation 

The simplest method of 
tion as used by Van Bavel (1) is to 
calculate average values of ET for 
each month over large areas using 
the Penman equation. A continuous 
daily calculation is carried out 
When the soil 


reaches zero, ET is assumed zero 


computa- 


moisture content 


When the _ soil 


reaches a specified maximum val- 


moisture ontent 


ie, any surplus is considered ex- 
CeSas 

Other assumptions have been sug- 
Thornthwaite and his 


Daily rates of ET 


gested by 
olleagues (2, 3) 
are calculated using mean tempera- 
ture. These rates are adjusted fo: 
moisture content 
f f inoff 


(5). An estimate of surface 
is subtracted from precipitation be- 


the relative soil 


fore inclusion in the balance (6) 
The relationship between excess 
and runoff is not so readily obtained, 
it depends on factors charac- 
of the location, such as soil 
type sub-surface flow conditions 
and topograpny In some areas, snow 
may be an important factor. Van 
Hylckama (3) has been able to pre- 
dict runoff with a fair degree of ac- 


curacy for small watersheds in the 


Delaware River watershed 


The Water Balance 


Dev elopment of the proposed 
method for predicting runoff may be 
divided into two related problems 


a) Analysis of existing methods 
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for estimating the water balance, 
directed toward testing of the re- 
sults and use of the most accurate 
assumptions 

b) Modification of the estimated 
values of excess to estimate runoff, 
and statistical analysis of the results 
for prediction of water supply 

An accurate water balance should 
provide information on soil moisture 
content, drought or excess condi- 
tions and excess amount. While a 
given set of assumptions might be 
satisfactory for estimating any one 
of these factors, it would appear 
that a method that would estimate 
all of them would be most useful 

Such a method would also allow 
more checking of the basic assump- 
tions. For example, because of the 
problems involved in relating runoff 
to excess, runoff data are not useful 
in checking assumptions involved in 
computing evapotranspiration. Data 
available on drought conditions o1 weather records on punched cards, station takes 15 minutes, a job that 
soi] moisture content are more suit- and these decks are readily avail- would take almost a year by hand 
able for this purpose able. Unfortunately, card input on Such programs, once developed, 

One of the characteristics of hy- most computers is relatively slow, may be used quite generally, with 
drologic analysis is the large amount and it seems advisable on large the proper parameters being applied 
of computation required, particular- projects to convert the cards to for the specific problem 
ly where daily values of the water magnetic tape whenever possible 
balance are obtained. For adequate The development of the Fosdic 
statistical analysis, 25-year periods process involving conversion from a In regard to water supply, past 
are being used and over 30 stations standard format such as cards, to work has been directed toward 
covering the Piedmont and Coastal microfilm and then to magnetic tape analysis of the assumptions of the 
Plain areas of North Carolina have will be useful as direct input to the basic water balance. The output of 
been selected. Thus, even for the computers the balance is excess rather than 
simplest assumptions, a great deal The next problem is the develop- runoff; considerable lag exists be- 
of computation time wou'd be re- ment of generalized programs for tween the time that excess is avail- 
quired. As the assumptions used use on the computers. A flexible able and the time that it actually 
become more complex, the time is program has been developed by runs off. However, the annual runoff 
increased considerably Engelbrecht (4) for use on the IBM from a large watershed should 

Digital computers have proved 650 using either the Van Bavel o: match the annual excess computed 
extremely useful in reducing the Thornthwaite assumption and in- over the watershed, especially if 
burden of computations. Various as- cluding a correction for surface plotted as a double mass curve 
sumptions that would be too com- runoff. Several programs have been This has been tested for a num- 
plex for manual computation may developed by the author for use on ber of watersheds in North Carolina 
be programmed for solution by the Univac 1105. One such program with good results. The slope of the 
computers. This requires that the involves four different comput: .ion line is a function of the maximum 
data be on cards, punched paper methods at four different soil mois- soil moisture capacity used in the 
tape or magnetic tape. The Weather ture storage levels. Complete analy- computation. By selecting the value 
Bureau is currently processing sis for a 25-year period for one for this parameter which yields a 


@ UNIVAC installation at Chapel Hill which is being used for the computations. 
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soil moisture capacity. Present work 
is directed toward evaluating the 
maximum soil moisture capacity 
parameter for a number of water- 
sheds with widely different condi- 


ASSUMED SOlL MOISTURE 
STORAGE PARAMETER 
wl tions 

12° Future research will be directed 

16" toward estimation of runoff, both 





20” projecting backward for testing, and 
projecting ahead for predicting wa- 
te! suppl es. With this information, 
a more accurate distribution of sur- 





e water supplies to municipalities, 
ndustries and agricultural users can 


™ made. 
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Mr. Skrinde’s present address The objective has been to develo; ness of caustic soda and sodium sil 


is Civil Engineering Department, 
Washington State University, Pull- 


the most effective and economical ate 


means of controlling corrosion ir 


Methodology 


ing Answers to this problem had to 


men. Wash municipal and domestic water pip- 
Several aspects of corrosion con- be found in the laboratory becaus« 
ORROSION control is of tre- trol were investigated. These in- funds were limited and field work 
G mendous significance to the cluded the use of chemicals such as is expensive of time, labor and ma- 
water works profession, particular- caustic soda (3), metaphosphates terials. It is known that the over-al] 
ly in the soft water areas of the (4) and silicates (3), the use (or reaction in the corrosion of iron is 


RE TE ae: 





4 Fe + 30, + xH,O 
a 2 FeO, “A H,O 


Since the oxygen is supplied from 
the water, there is a depletion of 
the oxygen content of the water. 
Measurement of this depletion, or 
oxygen consumption, is widely used 
as an index of corrosion. 

There are various ways of em- 
ploying the oxygen consumption 
test. The so-called “oxygen drop” 
technique consists generally of de- 
termining the d‘ssolved oxygen of 
the water before and after exposure 
to the metal in long pipelines. Some 
researchers prefer to rotate the 
specimens in liquid of known oxy- 
gen concentration, and measure the 
oxygen concentrations at the end 
of the test. Others use a disc speci- 
men fully immersed in water with 
»xygen in the space above the liquid 
Use of oxygen from the space above 
the sample was taken as the rate 
of corrosion, but the apparatus for 
each individual sample was com- 
plex. In view of the above limita- 
tions on the oxygen depletion test- 
ng method, a more flexible and 

id technique for measuring the 
ate of oxygen absorption by non- 


lestructive testing of the sample 


was sought. This resulted in the 


tudies using the Warburg res- 

meter 

Corrosion testing methods based 
on manometric measuring of oxy- 
consumption have the ad- 
vantage of giving complete corro- 
curves from a single speci- 
men. Since 
ally smooth, the effect of various 
conditions on the 


sion-tirmne 


these curves are usu- 


environmental 
orrosion rate with time can be 
nvestigated by noting the oxygen 
lepletion as often as desirable 
Manometric 
eters of various types have been 
in the study of the 
organic 


wastes. The chief advantages of the 


devices ot respirom- 
ised extensively 
biological degradation of 
Warburg respirometer are the ex- 
treme flexibility and speed by which 
many variables can be studied in 
short term tests 

The Warburg method of measur- 
ing oxygen utilization is based on 
the change in pressure of a constant 
volume system resulting from the 
uptake of oxygen from that system 
The reaction flask, containing the 
specimen and partly filled with cor- 
rosive solution, is attached to a 
manometer of which the fluid has 
nearly the same specific gravity as 
With the Warburg in opera- 
tion eighteen such reaction flask 
and manometer systems are im- 
mersed in a constant temperature 


water 





@ FIGURE 1. Warburg respirometer 
wes used for corrosion rate studies. 


water bath. Constant motion of the 
specimens in the corrosive solution 
is maintained by an oscillating de- 
vice. This action also agitates the 
surface of the water which insures 
free diffusion of oxygen from the 
atmosphere above the sample to the 


liquid as it is being utilized. The 


large number of reaction flasks used 
simultaneously presents an oppor- 
tunity for the study of many vari- 
ables under controlled conditions. 
As oxygen is absorbed in the cor- 
rosive water to form oxidized cor- 
rosion products, it is replenished to 
the solution from the atmosphere 
above in the reaction flask. The oxy- 
gen uptake causes a reduction of 
pressure above the fluid which is 
measurable on the manometer 
Pressure variations in a system due 
to changes in temperature and at- 
mospheric pressures are compen- 
sated for by a thermal barometer. 
Oxygen utilized at the time of a 
reading may be computed readily 
from the net pressure change. 
Fine grade steel wire was used as 
corrosion specimens. With a diam- 
eter of 0.008 inch, the wire provided 
sufficient surface area for rapid up- 
take of oxygen, which was accu- 
rately manometric 
means. The wire was made from 


measurable by 


normal low carbon steel with the 
following percent composition: 
Fe 99.5; C 0.10; Mn 0.25; 
P 0.04; and 5 0.05 

The specimens were pickled in 5 
percent hydrochloric acid for 4 min- 
utes at 25°C prior to the tests 
were 


The steel wire samples 


placed into 50 ml. of water in the 
reaction flasks, which were of 125 
To facilitate handling 
of the specimens, they were coiled 
With the 


cillating action of the Warburg res- 


ml. capacity 
| 
into spiralis 


gentiy os- 


pirometer, the samples were in con- 
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@ FIGURE 2. Silicates have a tendency to depress the corrosion rete of iron. 
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Stant motion within the flasks. The 
constant temperature water bath 
was maintained at 20°C for the cor- 
rosion tests. Periodic oxygen con- 
Sumption measurements were then 
made over the desired test intervals 


Results of Tests 


First it was desired to show wheth- 
er silicates really worked. Studies 
were carried out to show the correla- 
tion between actual weight loss of the 
steel sample and oxygen depletion 
An average variation of only 8 per- 
cent was observed. In the data which 
follows, corrosion is expressed in 
terms of milligrams per square 
decimeter (mg/dm*). Fig. 2 presents 


DISTILLED WATER 
oh BO ADJUSTEC 


with Na,O:SiO, ratios of 1:1, 1:2 
and 1:3.3. The very alkaline 1:1 ra- 
tio silicates attained the desired pH 
level quickly with little SiO, pres- 
ent, while more silicate was added 
to reach the same pH level using the 
less alkaline compound. The results 
of the tests at pH 8.0, shown in Fig 
3, indicate clearly the inhibitory ef- 
fects of increased silicate concen- 
trations as compared with sodium 
hydroxide solutions having the same 
pH. After 48 hours of corrosion, the 
inhibition obtained in the 4, 20 and 
26-ppm silicate solutions was 20, 34 
and 49 percent respectively 

In studies at pH 9.0, much more 


effective corrosion inhibition was 
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Secondly, these results point to 
the greatly increased corrosion con- 
trol obtained with 
that with caustic soda, or pH control 
alone. However, pH does play an 
important part in that silicates are 
much more effective at pH 9.0 than 
at pH 8.0. These results will have to 
be verified in the field on actual dis- 
tribution systems, but the indica- 
tions are that significant corrosion 
control in steel water lines can be 
obtained by adding between 8 and 
25 ppm of sodium silicate and main- 
taining a pH value close to 9.0. This 
is a very cheap chemical which is 
not difficult to feed 
chemical 


silicates ove! 


with modern 


proportional feeding de- 
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@ EFFECT OF SILICATES on corrosion of iron. Figure 3, left, at pH 8.0; Figure 4, right, at pH 9.0. 


the results of adding various con- 
centrations of sodium silicates (wa- 
ter glass) to the water. These re- 
sults indicate greater corrosion in- 
hibition with increased silicate con- 
tent over a 19-hour test period. No 
attempt was made to maintain con- 
stant pH in the silicate treated sam- 
ples, with the result that the pH 
ranged from pH 6.0 in the untreated 
distilled water blank to pH 10.0 in 
the 1100-ppm silica solution. The 
degree of corrosion inhibition va- 
ried from 28 to 89 percent over the 
range of silicate concentrations from 
22 to 1100 ppm. These tests were 
repeated using Cambridge tap water, 
with similar results. 

In order to settle the controversy 
as to whether silicates were effec- 
tive only because they were alkaline 
and raised the pH or whether sili- 
cates had true corrosion control 
properties, a number of tests were 
carried out to obtain the results 
shown in Figs. 3 and 4, the former 
at pH 8 and the latter at pH 9 

Different silicate concentrations 
were obtained by adding silicates 


obtained with increasing amounts of 
silica. These results are shown in 
Fig. 4. A most striking difference 
was observed between the corrosion 
rate in a pH 9.0 solution of sodium 
hydroxide as opposed to that in an 
identical pH solution obtained by 
adding sodium This im- 
portant factor, not disclosed from 
the results of other 
periments, indicates that the effi- 
ciency of inhibition is a 
function of pH 


Significance of Results 


Two items of major significance 
have been proved by these studies 
and many supporting studies not 
reported here for lack of 
First, it has been shown that a mod- 
ern scientific technique of analysis 


silicate 
types of ex- 


silicate 


Space 


the respirometer, can be used to 
obtain 
results at less expense in a less 


accurate corrosion contro] 
apparatus and in a 
f time than 
methods 


cumbersome 
much shorter 
other oxygen 
commonly used in 
studies. 


period o 
depletion 


corrosion 


vices. It is estimated that the cost 
of this type of control will range 
from 2 to 4 mills per 1000 gallons 
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LTHOUGH it is fundamental to 

life that all organisms constant- 
ly accumulate or exclude certain 
ions present in the environment, un- 
til recently little attention had been 
paid to the physiological mecha- 
nisms of ion transport from the 
standpoint of possible importance in 
the field of saline water conversion. 
In 1957, Resources Research, Inc. 
undertook a literature study to re- 
view the status of active ion trans- 
port by physiological mechanisms 
and to seek possible engineering im- 
plications. 

On the basis of available informa- 
tion. there seems to be a striking 
similarity in physiological mecha- 
nisms achieving and maintaining dy- 
namic imbalance of various ions dis- 
tributed between intracellular and 
extracellular fluid. Thus, many va- 
rieties of animals, plants and indi- 
vidual cells accumulate and main- 


tain ions against considerable con- 
centration gradients through the 
expenditure of energy derived from 
metabolic processes. 

The ability of the isolated frog 
skin to transport sodium chloride 
against a concentration gradient has 
been studied by many investigators. 
The available data were used to 
make calculations which indicate 
that the energy requirements of the 
frog skin in transporting sodium are 
three to six watt-hours per gallon 
of 30,000 mg/L sodium chloride sea 
water desalted. This closely ap- 
proaches the theoretical minimum of 
2.8 watt-hours per gallon for the de- 
salting of sea water by any possible 
means. For the conversion of sea 
water, this efficiency exceeds the 
efficiencies which might be achieved 
by conventional processes under de- 
velopment by a factor of twenty or 
greater. However, based on the rate 
of sodium transport by the frog 
skin, 227 square meters of mem- 
brane surface would be required to 
desalt completely one gallon of 30,- 
000 mg/L sodium chloride sea wa- 
ter in one hour. To supply this much 


Resources Research, Inc. 


surface in a two-dimensional ar- 
rangement would be unwieldy. 
However, a three-dimensional ar- 
rangement, such as that afforded by 
a suspension of a finely divided ma- 
terial, might produce a more nearly 
practicable configuration. 

The literature study had revealed 
that certain algae occurring in fresh 
water ponds were known to concen- 
trate sodium against a concentration 
gradient. Nitella, for example, was 
found to produce a 46-fold internal 
concentration of sodium when 
grown in pond water containing 5 
mg/L of sodium. If unicellular algae 
might concentrate sodium from 
brackish or sea water, a biological 
process of desalting might be feas- 
ible. An algae the size of Chlorella, 
with an average diameter of five 
microns, would provide the 227 
square meters of membrane surface 
in 25 gallons of a 2 percent packed 
cell volume suspension of the or- 
ganism. This concentration of cells 
could be maintained in a mass 
culture. Assuming that sodium ion 
transport by algae was in the same 
range of efficiency as that effected 
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@ FIG. 1. Growth experiments performed on Chlamydomonas show organisms take up sodium from dilute solutions of sea water. 
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@ FIG. 2. Flow diagram for hypothesized use of algae in saline water conversion, showing arrangement for two-stage process 


y the isolated frog skin, and tha 
might be possible for some species 
yf algae to maintain approximately 
this efficiency in saline waters, one 
gallon of fresh water per hour might 
theoretically be produced by a 25- 
jallon sea water suspension of the 
nisms 
The meager information in the 
literature concerning the uptake of 
sodium by algae was confined to the 
l f several species as they 


c natural fresh water 
ponds which were low in sodium 
vontent. Moreover, the physiologic 
reasons for the concentration of so- 
dium which had been observed are 
unknown. Based on the information 
presented above and on the possi- 
bility that an algae might be found 
which would concentrate sodium in 
saline water, a method for using 
algae to desalt saline water was de- 
vised. A schematic layout for a con- 
tinuous process is shown in Fig. 2. 
Algae would be grown in the first 


r 
f 
i 


basin where an optimum environ- 


ment for the uptake of sodium 
chloride would be maintained. After 
flowing through this basin. the algae 
would be mechanically removed to 
basin where an un- 


environment 


the second 
favorable would be 
maintained to inhibit reversibly the 
metabolism of the cells. Thus denied 
energy necessary to maintain their 
internal concentration of sodium 
chloride, the algae would secrete 
salt in approaching equilibrium with 
the environment. The algae would 
then be mechanically removed from 
the second basin and returned to the 


96 Peo eneRICA 


sodium 


first to take up additional 


lepleting tre 


Lh? 1) 
chloride, gradually 


salinity of the water in the first ba- 
sin as the cycling continued. The 
sodium chloride enriched water in 
the second basin would be wasted 
Sodium depleted water would be 


drawn from the first basin 


tor 


or for introduction into a s« 
stage of the process. Excess 
would be harvested for thei: 


content 


50 Species Studied 


the degre« 


In order 
of sodium uptake 
species of unicellular algae mignt 
exhibit in waters of various salini- 
ties, a laboratory study was under- 
taken 


unicellular algae, both fresh water 


‘ 


Approximately 70 species o 


and marine, were obtained from va- 
rious sources. Some 50 of these grew 
well enough under test culture cor 
ditions to permit their sodium and 
chloride uptake characteristics to be 
studied. Cultures for uptake studies 
were grown in test tubes containing 
appropriate dilutions of sea wate 
medium. The test tubes were sus- 
pended in a 25°C constant tempera- 
ture water bath and were continu- 
ously illuminated at an intensity of 
600 foot-candles of 


were 


approximately 
fluorescent light Cultures 
continuously aerated with 5 percent 
CO. in air 
sodium, chloride and 


Zero time analyses for 
conductivity 
were made on each culture after its 
inoculation with the test species 
At intervals, aliquots were with- 
drawn from the culture tubes. The 


and 
and 
ty 1 mad of the 


pa ked 


latant a rhe | 
both n his manner, the 
, 


r sodi ir cnior de 


between the cells and the 


oncen- 


pending liquid was studied. Some 
ilt ires were grow ior as 
wo weeks ar i the a 


. ‘ y ‘ ne 
ar ons change 


liquid volume, as a es t 

oration or condensation, were made 

Sodium analyses were made by use 
the spectrophotomets with flame 

Chloride content was 


ner rn 
irre ’ 


a conduc- 


i" 


ell was used to determine 
Th ell pack 

analy SES 

ms tested 

concentrations of sea 

f wf veral me L 
chloride to full strength 
lepe nd ng on the range 
the part lar rganism 
ia AaAinat were 
concentrate sodium chlo 


oncentrations nowever 


n low salinity waters 
speaking, the maximum 
oncentration in which up- 
red was that correspond- 
ent sea water 


‘ 


From determinations performed on 


Chlamydomonas it was evident that 
‘ 


when grown in dilutions of sea wa- 


ter containing less than approxi- 
mately 700 mg/L of sodium, the or- 
ganisms did take up sodium. The 
700 mg/L sodium level was con- 


PUBLIC WORKS for July. 1960 





tained in a 7 percent dilution of 
Atlantic Ocean water. It is thus 
shown that, for the organisms 
studied, effective sodium concentra- 
tions do not occur in waters of suffi- 
cient salinity to be of practical sig- 
nificance. The data obtained, how- 
ever, represented the first study of 
this nature and concerned only a 
small portion of the many unicellu- 
lar species of algae which might be 
examined. The fact that significant 
sodium uptake has been established, 
and that this varies with different 
species, indicates that additional re- 
search on unstudied species and on 
physiological which might 
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URING the past few years there 
has been a rapid grewth in de- 
velopment and use of synthetic and 
naturally occurring organic chemi- 
cals in agriculture. There appears 
to be a trend toward use of synthe- 
tic organics or “synicides” to control 
plant disease, parasites and unde- 
sirable vegetation Considerable 
quantities of these substances ulti- 
mately reach surface water supplies 
through runoff and irrigation return 
flows 
The highly 
many “synicides” to fish and other 
aquatic life have been subjects of 
considerable study. Little appears 
to be known about the physiological 
significance of such substances in 
drinking water supplies. It has been 
suggested that in some instances bio- 
chemical degradation byproducts 
may be of equal or greater impor- 
tance than the original organic. 
Analysis and interpretation of the 
organic constituents found in natu- 
ral waters, particularly in agricul- 
tural areas, are seriously restricted 
by a general lack of information 
regarding the biochemical behavior 
of these substances in natural wa- 
ters. 
In order to provide a basis for 
finding answers to some of these 


toxic properties of 


increase uptake, could result in en- 
hancement of sodium uptake by 
biological means. 

The study revealed several other 
interesting facts. Both fresh water 
and marine algae were found to 
grow in surprisingly wide salinity 
ranges. Some fresh water species 
grew well when placed directly in 
50 percent sea water and some 
marine species were readily cul- 
tured in 25 percent sea water 
Marine species which were easily 
cultured were found to exclude so- 
dium to a marked degree. The pos- 
sibility thus arises that marine algae 
might be mass cultured in sea water 


and harvested for protein which 
would not contain excessive quanti- 
ties of salt. This, in effect, might 
provide a means for growing a 
“fresh water crop” in arid regions 
without actually desalting sea water 
and then applying it to the land. 
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questions, research sponsored by 
the Public Health Service was in- 
itiated in the Sanitary Engineering 
Laboratories concerning the bio- 
chemical destruction of the major 
classes and types of “synicides.” 


Materials Investigated 


According to available informa- 
tion more than 300 organic com- 
pounds have been developed com- 
mercially for use as _ pesticides. 
Available time and facilities do not 
permit a direct detailed study of 
each of these substances. A method 


of classifying these compounds was 
developed to serve as a basis for 
planning preliminary study. Exami- 
nation of available information re- 
garding chemical structure disclosed 
that most of the commercially signi- 
ficant pesticides are closely related 
chemically. Thus it appeared that 
preliminary information pertaining 
to a considerable number of sub- 
stances could be obtained through 
study of a relatively few materials. 

Pesticides representative of each 
major classification group were ob- 
industry. Wherever 


tained from 


@ SAMPLING from a water column overlying Green Lake bottom sediment to 
determine uptake of nutrients under various biological and physical conditions. 





possible the substance studied rep- 
resented an analytical reference 
grade sample of a so-called “best 
seller.” At this time, approximately 
30 materials had been studied in- 
cluding such well known pesticides 
as captane, chlordane, DDT, diel- 
drin, malathion, parathion and TE- 
PP 


Method of Study 


Preliminary information regard- 
ing the susceptibility of these com- 
pounds to biochemical oxidation, 
was obtained through use of the 
Warburg apparatus and by means 
of the standard dilution BOD tech- 
nique. Aerobic cell tissue developed 
from a sewage-soil inoculum was 
employed as the biological media 
Much of the preliminary investiga- 
tion phase was concerned with re- 
sponse of non-acclimated cell tissue 
It was reasoned that this would be 
representative of conditions in natu- 
ral waters receiving sudden doses 


of pesticides such as might occur 
from flash floods and sudden run- 


off from agricultural areas. 


Results 


With few exceptions, the major 
classes and types of pesticides were 
found to be highly resistant to bio- 
chemical oxidation. Where signifi- 
cant oxidation was observed, it ap- 
peared to be centered mainly in 
acyclic side chains and groupings. 
As expected, halogen substitution 
and the presence of heavy metals 
either blocked or inhibited oxida- 
tion. Of the materials studied, only 
malathion appeared subject to rapid 
biochemical oxidation. Many sub- 
stances were toxic or inhibitory at 
concentrations as low as 30 mg/L 
In a few instances, acclimation of 
cell tissue was observed to occur 
within a two- to four-hour period 

Work recently began on acclimat- 
ing cultures to relatively low con- 
centrations of inert pesticide types 


The nature of the biochemical oxi- 
dation by-products or end products 
resulting from biological attack is 
being studied. 


Lake Rehabilitation Studies 

Green Lake in Seattle has been 
a subject of continuing controversy 
since its purchase by the city in 
1907. Controversial characteristics 
of the lake and what to do about 
them have been centered on prob- 
lems of heavy algal blooms, pollu- 
tion from domestic sewage overflow, 
storm water admission, swimmers 
itch, using the lake as a waterfowl 
refuge, fish propagation, littoral 
vegetation, bottom sediments (mud) 
and city water admission 

The lake has an enormous recrea- 
tional potential that is now affected 
by alleged sewage pollution and 
alga growths. In an average year, 
the lake is used by 42,000 swimmers, 
10,000 fishermen and boating en- 

(Continued on page 182) 
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MAJOR problem confronting 

the sanitary engineer in indus- 
trial areas concerns the toxic ef- 
fects of various industrial waste 
products being discharged into 
sewers and watercourses. Little in- 
formation is available on the singu- 
lar and combined effects of these 
waste materials on biological metab- 
olisms. For the past six years The 
Ohio State University has con- 
ducted a research program through 
the sponsorship of the Ohio State 
Department of Health involving the 
evaluation of effects of various se- 
lected ions on the biological stabil- 
ization processes. Obviously the 
problem has an enormous scope 
when considering the myriad of 
variables concerned. Organization 
and classification of these variables 


SLUDGE 


TREATMENT 


The Ohio State University 


and their effects therefore become 
necessary in order to achieve com- 
prehension of the problem. In gen- 
eral, the variables were divided into 
two groups: 1) The operational 
variables, including the type of bio- 
logical treatment processes, and the 
“controlled” variables of each oper- 
ation such as loadings, tempera- 
tures, recirculating rates, air appli- 
cation and physical characteristics 
of the several processes; and 2) the 
industrial waste variables, including 
waste strength and condition, and 
types, concentrations and combina- 
tions of the toxic ions present 

Our investigations to date have 
been limited to the effect on the 
activated sludge process of specific 
ions commonly found in the metal 
plating industry wastes, and which, 
there has been reason to believe, 
have deleterious effects. Past ef- 
forts have been directed largely to- 
ward the establishment of satisfac- 
tory test and analyses procedures, 
and the development of suitable 
laboratory-scale equipment. Wastes 
investigated included varying con- 
centrations of chromium, copper, 
nickel, zinc, cyanide and cadmium 


Experimental results were based on 
the direct manometric (Warburg) 
technique.(1) The results indicated 
a surprising ability of the micro- 
organisms to recover their oxidative 
ability after an initial inhibitory 
period. The time lag evidenced be- 
fore the commencing of recovery 
and the rate of recovery varied with 
ion types and concentration 

Another phase of the research is 
concerned with the development of 
a controlled testing procedure by 
which the singular effects as well as 
the inter-effects of various selected 
ions on treatment efficiency can be 
most effectively evaluated.(2)(3) A 
laboratory-scale pilot plant utilizing 
the activated sludge process was 
developed to facilitate the testing 
procedure. Through the use of a 
synthetic sewage in a continuous- 
flow system, operations directly 
paralleling conventional treatment 
plant operation were achieved. Upon 
reaching equilibrium condition, 
shock dosages of four selected ions, 
chromium, nickel, copper, and cya- 
nide, were added at pre-planned 
randomized levels, for a six-hour 
period 
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@ SCHEMATIC diagram shows the Lab- 
oratory-scale activated sludge unit. 


with three replications of each test 
for a total of 96 runs. Through the 
information developed, the singular 
effect of each ion as well as all 
possible combinations of inter-ef- 
fects have been evaluated for their 
level of significance. At the same 


ROTOMETER 


time, the resulting retrogression 


COMPOSITE equations for these runs are pres- 
SAMPLER 
we Lee ently being programmed or the 


IBY. 650 computer to evaluate and 

to correlate the direct as well as 

inter-effects of all possible combi- 

e nations of these four ions. The re- 
=— V 


sults of this analysis are not avail- 








able at this writing 
If the information developed from 








this approach turns out to be as 
favorable as presently indicated, it 


AERATION TANK 


is hoped that a large scale testing 
program can be initiated, directed 





TO SEWER toward the analysis of a whole host 





eM of materials commonly found in 





various industrial wastes which may 
have deleterious effects upon the 
activated sludge process 

Such an approach is also seen as 
an excellent method by which to 
5 GAL. — evaluate the effect that various 
loading parameters may have on 
limiting the toxic effects of various 
substances of the biological treat- 
ment process. However, before pro- 
ceeding to this phase of the study, 
it will be necessary to “re-establish” 
the exact relations that the various 
MAGNETIC STIRRER loading parameters have upon the 
removal efficiency of the activated 
sludge process. This particular 


RAW SEWAGE LINE 














CaReoY 





am LIWE 


Figure 3 presents the results of 
one such replicated test indicating 
several general trends that have 
been experienced in this research 
program. For example, there is a 
significant delay before the full 
effect of the toxic substances is 
realized. In this specific case which 
is typical, the maximal suppression 
of treatment takes place after 12 
hours. Also, the process, and there- 
fore the micro-organisms, normally 
are fully recovered within a 48-hour 
period 

It should be realized, however, 
that any specific conclusions regard- 
ing the toxic effect of chromium and 
nickel cannot be based upon these 
test curves alone. All the tests in 
a given “program” must be ana- 
lyzed and the specific effects sepa- 


rated before conclusions are possi- 
oe 72 ” 44 


ble LENGTH OF WARBURG RUN, HRS 
To date, two separate pre-planned FiG.2 


programs have been conducted, each 
involving the use of two ion con- @ GRAPHICAL results of cumulative oxygen uptake by sewage microorganisms in 
centration levels for these four ions the presence of various concentrations of hexavalent chromium. (From reference |.) 
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Subscripts i and e used with COD and BOD 
designations refer to initial and efflu 








ent strengths; m to maximal immobiliza 
tion, percent removed without toxicity 
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Director of Sanitary Engineering, 


and MILES BEDKER, Chief Operator, Waste Treatment Plant 


HE FIRST full scale modified 
anaerobic waste treatment plant 


for meat packing plant wastes was 
placed in operation in December, 


phase of the work has only recently 
been initiated. 

A third phase of this work in- 
volves the possible use of sequester- 
ing and/or chelating agents as a 
means of immobilizing various ions 
which have been proven to have a 
detrimental effect to the various 
biological stabilization processes. 
This work has only recently been 
initiated, and presently the major 
effort is being directed toward the 
development of a control laboratory 
process through the use of “pure” 
cultures to make such an evaluation 
possible. 

The new $180,000 expansion of 
the Water Resources Center made 
possible by matched funds from the 
National Institutes of Health and 
the State of Ohio will be completed 
this spring. The new bacteriological 
and chemical laboratory facilities 
and additional space for operation 
and process laboratories will pro- 
vide ample room for initiation of 
basic studies concerning the various 
effects of operational variables on 
minimizing the toxicity of specific 
ions. Plans are now underway to 
investigate the effects of suspended 
solids, BOD loading and aeration 
rate, on toxicity of the activated 
sludge effluent, and also to begin a 
study of effects on digestion 
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1956, at Albert Lea, Minnesota. (1) 
(2) (3) Stepping up from pilot scale 
to full scale was accomplished by 
building the plant in three stages— 
half the anaerobic treatment in the 
first stage, most of the remainder 





@ SLUDGE seporator, showing troughs discharging to peripheral effiuent channel. 


of the anaerobic system in the sec- 
ond stage, and completion of the 
plant, along with oxidation ponds 
for polishing the effluent, in the 
final third stage 

Daily BOD analyses on the an- 
aerobic system yield monthly aver- 
ages of 95 to 97 percent removal 
The oxidation ponds, which provide 
two days detention, remove 50 to 
70 percent of the residual BOD in 
the anaerobic effluent, yielding a 
final effluent well below the 30 
mg/L, maximum established by the 
Minnesota Water Pollution Control 
Commission 

The anaerobic process 
bears many similiarities to the 
activated sludge process. The treat- 
ment process is largely one of 
contact since it can take place in 
a matter of minutes. The sludge 
must then be separated from the 
treated liquid and returned to the 
digesters to serve as seed for in- 
coming wastes. In practice, the 
treatment plant at Albert Lea pro- 
vides 12 to 13 hours detention in 
the digesters based on raw feed and 
three to four hours based on total 
flow. A measure of the rate of di- 
gestion can be obtained from the 
sludge age (total pounds of volatile 
solids in the system divided by 
pounds added daily in the raw 
waste), which ranges from 4.5 to 7 
days 

The solids in the mixed liquor 
(suspended solids concentration 
9,000 to 14,000 mg/L) are digesting 
actively as they leave the digester. 
Separation of the solids was one of 
the principal research problems en- 
countered in the pilot stage. (4) (5) 


contact 
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To permit separation of the solids 
from the mixed liquor by gravity, 
a 20 in. vacuum is drawn on the 
entire effluent from the digesters to 
remove residual gases. The degasi- 
fied liquor is then discharged into 
a sedimentation tank (separator) 
with a detention time of about 1.4 
hours based on total flow including 
return sludge, and a surface settling 
rate of about 300 gallons/sq ft./day 
based on raw flow only. The sludge 
return rate is about three volumes 
sludge to one volume plant influent 
with a 4 to 5-ft. sludge blanket in 
9 ft. of liquid depth. The sludge is 
still very flocculent at this stage 
and must be removed with suction 
type rather than scraper type 
sludge removal mechanism. 

Although vacuum degasification 
was successful in removing solids 
from the mixed liquor, several other 
sludge removal methods offered 
possibilities of improved efficiencies 
and lower cost. 


Alternative Sludge 
Removal Methods 
1. Vacuum degasification with 
series operation of the separators 
rather than parallel. The primary 
objective of this test was to deter- 


mine whether the return sludge 
volume could be reduced, thereby 
reducing the volumetric load in the 
digesters and degasifiers. A high 
sludge recycle ratio results in a low 
concentration of sludge solids in the 
return sludge. Under normal op- 
erating conditions, with the mixed 
liquor averaging 10,000 mg/L 
suspended solids, the return sludge 
will run from 14,000 to 16,000 mg/L 


For this study, rectangular pilot 
scale separators were equipped with 
automatic suction type sludge re- 
moval equipment. The separators 
were first run in parallel and then 
in series to determine relative ef- 
ficiencies. It was believed that 
hindered settling in the environ- 
ment of high solids concentration in 
the mixed liquor reduced the effi- 
ciency of the separator. The second 
separator in a series would logically 
deal with a lower solids concentra- 
tion, so an improved effluent was 
anticipated 

The capacity of each pilot separa- 
tor was 690 gallons, with 31.7 sq. ft 
of surface area. At flow rates com- 
parable to the full scale plant, the 
pilot scale separators in parallel dis- 
charged return sludge at 16,000 
mg/L suspended solids, while in 
series, Separator No. 1 discharged 
return sludge at 14,600 mg/L sus- 
pended solids and Separator No. 2 
at 12,000 mg/L. Total detention time 
in the two separators in series was 
75 minutes and in the single stage 
operation 69 minutes 

These tests showed no improve- 
ment in sludge concentration in 
series operation, as against parallel 
operation. Indications are that the 
more flocculent sludge that went 
over the weir in Separator No. 1 
was retained in the system so long 
that it started to digest again, with 
resulting gas generation and poor 
return sludge concentration. There 
was no appreciable difference be- 
tween parallel and series operation 
in overall BOD and suspended solids 
removals. From this information it 
was concluded that parallel opera- 
tion of the separators appears to be 
more suitable. 

2. Degasification by aeration. 
Borrowing a page from water treat- 
ment practices, various means were 
used in pilot and full scale to aerate 
the mixed liquor to purge the 
methane. It is recognized that in this 
process the gas is driven into the 
atmosphere and accordingly is not 
available for heating the incoming 
raw waste. However, the process 
is simple, is adjusted to 
variations in flow and character of 
the mixed liquor, and is less ex- 
pensive. Pilot studies on a drum 
scale showed that about 0.1 cu. ft. 
of air is required per gallon of 
mixed liquor, with the air intro- 
duced through diffusers at 8 to 10 
minutes detention in the aerator 

It was feared that aeration might 
kill some of the anaerobic organ- 
isms. However, a study of the flora 
showed that, whereas the total 
counts of anaerobes were reduced 
in the aeration process, they were 


easily 
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@ FLOW DIAGRAM for modified anaerobic treatment plant for packing plant wastes 


built up again in the sludge separa- 
tion tank and counts in the return 
sludge were comparable to counts 
taken without aeration. Thus aera- 
tion may provide an additional 
benefit in inhibiting gas develop- 
ment in the separator by reducing 
the count of anaerobes, without af- 
fecting the quality of the return 
sludge 

Based upon laboratory and pilot 
scale studies an aeration system was 
installed in the full scale separator 
ising heavy nylon cloth tubes as 
air dispersing media. Digestion was 
not affected during this study, but 
inefficient aeration resulted in scum 
formation, with loss of sludge ove: 
the effluent 
treatment efficiency 

The laboratory and pilot scale 
work indicated that aeration will 
successfully methane 
and excess carbon dioxide gases 
However, no improvement in sludge 
concentration is indicated. Practical 


weirs and reduced 


remove the 


considerations, such as additional 
power requirements for aeration, 
safety hazards in blowing methane 
into the atmosphere, possible odor 
problems and the loss of the me- 
thane as a source of additional heat, 
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all contributed to the conclusion 


that aeration was not practical fo 
our purposes. It was also noted that 
vacuum degasification vields a 
superior effluent on the basis of 
BOD and suspended solids concen- 
tration 

3. Flotation. To determine the ef- 
fectiveness of floating the sludge by 
pressurized air flotation, tests were 
run using a_ self-contained pilot 
flotation unit furnished by Chain 
Belt Company. This tank had an 
effective volume of 420 gallons and 
an effective surface area of 22.5 sq 
it 

Tests 
sludge 
about 50 per cent of the flow of 
treated waste, at a surface rate of 
1,080 gallons sq ft./day In these 
tests the suspended solids in the 


effluent ranged between 200 and 220 


showed that the returt 


volume can be reduced to 


mg/L at or below solids loadings of 
88 pounds per sq. ft. of tank surface 
per day. Beyond this point the qual- 
ity of the effluent deteriorated 
sharply. This level of 
would be quite satisfactory for pre- 


treatment 


liminary treatment of packing plant 
wastes by the anaerobic contact 


process, where the effluent would 


be discharged to a conventional 
municipal sewage treatment plant; 
but we aim to achieve as complete 
treatment as possible in the anaero- 
bic phase to reduce the cost of the 
final aerobic phase. The flotation 
unit would be slightly larger than 
one of the two separators needed 
for sludge separation by vacuum 
degasification and further clarifica- 
tion of the anaerobic effluent would 
be necessary to equal the results 
from vacuum degasification, so this 
method was discarded 

It is interesting to note that this 
flotation unit yielded a consistent 
effluent to a very definite break 
point in solids loading (88 lbs. /sq-ft 
day). The air required (0.0166 cu 
ft. gallon) is only ‘% of the air rm 
quired in the aeration process ana 
the return sludge is concentrated w 
about 1/6 of the return sludge vol 
ume of the vacuum degasification 
process. This reduction in volume ot 
return sludge increases the sludge 
concentration in the digesters anda 
BOD load 


ngs. This potential advantage justi 


should permit greatet 


fies further study of this method of 
sludge separation, especially fo 
pretrvatment plants 

From these studies it was con 
cluded that vacuum degasification is 
the most economical and practical 
method of producing gravity sepa- 
ration of the anaerobic solids in the 
mixed liquor in the anaerobic con- 
tact process in Albert Lea, Minne- 
sota. However, information obtained 
ndicates that direct aeration and 
air flotation present possibilities in 
achieving this same end under less 
stringent effluent quality require- 


nent 
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HE CONSULTING engineering 

firm of Metcalf & Eddy has main- 
tained a laboratory to conduct rou- 
tine chemical and biological analy- 
ses on water, sewage and industrial 
wastes for over 40 years. In addi- 
tion, many applied research studies 
have been conducted to obtain the 
information needed to advise clients 
Within recent years, full time, di- 
rected basic research investigations 
have been undertaken. One of these 
concerns the isolation and identifi- 
cation of agents which inhibit me- 
thane formation during the anaero- 
bic digestion of sewage sludge 


Significance of Project 


The use of digestion units of the 
high-rate type in original designs 
for sewage treatment plants has not 
become an accepted practice. The 
primary users of the process are 
those municipalities who by virtue 
of the increased solids loadings re- 
ceived at their plants have been 
forced to make the most efficient 
use of the facilities available. Al- 
though considerable savings can be 
realized in capital investment for 
sludge handling facilities, the un- 
knowns associated with the various 
schemes for accelerated sludge di- 
gestion have limited their use and 
acceptance 
related to 
the causes for distress and failure 
vf the process. Failures have been 
experienced at high and low pH 
levels and at various concentrations 
of volatile acids, alkalinity, and am- 
Some new factors 


These unknowns are 


monia nitrogen 
have disrupted parameters estab- 
lished for the control of conven- 
tional digestion processes; making 
the high-rate process unpredictable 
at times 

The general concept of anerobic 
digestion involves the breakdown of 
raw material to organic acids by 
the “acid formers” and the further 
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breakdown of these acids to me- 
thane and carbon dioxide by a sec- 
ond group of microorganisms, the 
“methane formers.” The first group 
can operate in a wide range of en- 
vironmental conditions but the lat- 
ter is susceptible to even minor 
changes. Acid formation in properly 
buffered solutions causes little ef- 
fect on pH and individual digestion 
processes operate satisfactorily at 
various residual volatile acids con- 
centrations. However, a serious in- 
activation of the methane formers 
always results in an increased ac- 


Metcalf and Eddy 


cumulation of volatile acids which 
further 
tion by lowering the pH until fail- 
ure of the digestion process results 

As yet there appears to be no 
known way to apply brakes to the 
activity of the acid formers so that 


the lagging methane formers can 


compounds the inactiva- 


catch up. If raw material is con- 
stantly supplied, the imbalance be- 
comes more and more critical. The 
problem is to determine what fac- 
tors are responsible for the inactiva- 
tion of methane organisms. These 
factors may include one or more of 
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@ FIGURE 1. Relationship between solids content of high-rate digester mixed 
liquor to fixed solids in feed sludge. The theoretical detention time is 15 days. 
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@ FIGURE 2. Solids content of the high-rate digester is dependent on the fixed 
solids in the feed and the detention time, as illustrated by family of curves above. 


1) The destruction 
or impairment of structural cell 
organization; 2) an _ interference 
with the energy-yielding metabol- 
ism of the cell; 3) an interference 
with biosynthesis or growth of the 
cell; and 4) mechanical injury.(1) 

The objectives of the current re- 
search are directed toward isolating 
and identifying the bactericidal or 
bacteriostatic agents responsible for 
the inhibitory effect on the methane 
formers. This knowledge would de- 
fine the limits for the process and 
possibly suggest some remedial 
measures to overcome the adverse 
effects. 


the following: 


Experimental Approach 


Four laboratory-scale high-rate 
digestion units are being operated 
on a once daily feeding schedule. 
These units are of six-liter capacity, 
each respectively receiving raw 
sludge of 4, 6, 8 and 10 percent 
solids on a displacement basis. The 
units are mixed by gas recirculation 
for fifteen minutes of every hour. 
Gas lines are equipped with con- 
densation traps and gas production 
is measured by a wet test meter. 
The digesters are housed within a 
hut where temperature is main- 
tained at 86° F. The entire arrange- 
ment is a duplication of the facili- 
ties used by Sawyer, Schmidt, Roy, 
and others at M. I. T.(2) 

In addition to the four 6-liter 
digesters there are four companion 
1-liter units containing 0.6 liter of 
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digesting sludge. These are main- 
tained by feeding supernatant liquor 
from the large digesters with acetic 
acid added for food. The gas pro- 
duction from these units is meas- 
ured by a gas collection cylinder by 
displacement of confining fluid 
These units are similar to those 
used by Buswell. (3) 

The necessary equipment is avail- 
able for conducting determinations 
of volatile acids, alkalinity, am- 
monia-nitrogen, pH, etc. in accord- 
ance with Standard Methods.(4) In 
addition to a spectrophotometer, the 
other major item of equipment is 
the Beckman, Spinco Division, con- 
tinuous paper electrophoresis ap- 
paratus. 

A combination primary-activated 
sludge is obtained from the Leo- 
minster Sewage Treatment Plant, 
Leominster, Massachusetts. This 
sludge is thickened to 10 percent 
solids by flotation and is stored in 
a refrigerator at 7° C until used. 
The time for floating sludges has 
varied from 2 to 3 days. The stock 
sludge is diluted with Boston tap 
water to obtain the respective 4, 
6, and 8 percent solids feedings. The 
volatile solids content of the feed 
sludges has been as high as 88 per- 
cent but averages around 84 per- 
cent. Only in a few instances have 
they been below 80 percent volatile 
solids and during such times some 
interesting and important observa- 
tions have been made. 

It was initially intended to oper- 


ate the 6-liter units on a theoretical 
15-day detention period with a 
probable failure occurring in the 
unit fed 10 percent sludge. All units 
were started by feeding a 4 percent 
sludge. The concentration of sludge 
fed was gradually increased to cer- 
tain of the units until they were 
operating with feed sludges of 4, 
6, 8 and 10 percent solids. This ap- 
proach enabled comparisons to be 
made on the behavior of the units 
under various solids loadings and 
provided sufficient time to obtain 
information on the extent of bio- 
logical degradation occurring in 
each unit. In case of failure, the 
mixed liquor from the failed or 
stuck digester was to be clarified 
and subjected to electrophoretic 
separation. The fractions derived 
were to be fed to the small! 1-liter 
digesters to determine which frac- 
tions caused detrimental effects 
Those fractions showing inhibitory 
effects could then be submitted to 
more complete analysis. The diffi- 
culty encountered, however, was in 
removing suspended or colloidal 
matter from the sample to be frac- 
tionated. These materials clogged 
the paper and prevented satisfac- 
tory separation. It has, therefore, 
been necessary to develop addi- 
tional methods for clarifying mixed 
liquor samples prior to subjecting 
them to separation 


Results and Discussion 

To realize maximum efficiency of 
the anaerobic biological process, the 
entire capacity of the unit must be 
used to advantage. The dewatering 
or thickening of feed sludge re- 
moves a known amount of water 
which otherwise would require 
space within the unit. However, the 
degree to which feed sludges 
should be thickened is limited to 
three major considerations 1) 
Ability to pump thickened sludge; 
2) ability to distribute or mix feed 
sludges into the digestion unit; and 
3) ability to maintain proper mix- 
ing within the digestion unit. 

In handling concentrated raw 
sludges in the range of 8 to 10 per- 
cent total solids, pipe friction losses 
alone may be on the order of 6 to 
8 times those encountered when 
pumping water. 4) It appears un- 
economical, therefore, to thicken 
sludges beyond 10 percent. 

Concentrated raw sludge of 8 to 
10 percent total solids is viscous and 
has a tendency to jell. The viscos- 
ity increases in sludges having 
higher volatile solids content. It ap- 
pears impractical to thicken raw 
sludges having volatile solids of 
more than 65 percent to more than 
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8 percent solids because of the diffi- 
culty in mixing this viscous batter 
into the contents of the digester. 
Mixing becomes difficult when the 
mixed liquor total solids concentra- 
tion approaches 6 per cent; and 
since high fixed solids feed supports 
equally high mixed liquor total 
solids concentrations, the degree to 
which low volatile raw sludges 
should be thickened is also limited. 
These relationships for a theoreti- 
cal 15-day detention period are 
shown in Figure 1. (6) 

The concentration of fixed solids 
in the feed sludges places two limi- 
tations on the operation of high- 
rate digestion units. There is a limit 
to the degree to which low fixed 
solids sludges can be thickened be- 
cause of the difficulty in distributing 
them within the digestion unit; and 
the degree to which high fixed sol- 
ids sludges can be thickened is lim- 
ited because of the difficulty in 
maintaining good mixing of the di- 
gester contents. Decreased deten- 
tion time merely compounds the diffi- 
culty of maintaining good mixing 
Figure 2 illustrates the increased 
total solids concentrations in mixed 
liquor resulting from decreased de- 
tention times for a unit receiving 
feed sludges of 8 percent solids. 

The foregoing discussion places 


physical and economic limitations 
on processing sewage sludge for dis- 
posal by high-rate digestion. In 
addition to the mechanical inhibi- 
tory effects, there still remains the 
question of what bactericidal agent 
is responsible for the actual inhi- 
bition of the methane formers and 
how this inhibition occurs. In all 
experiences of distress and failure 
during this study, gas formation 
has been retarded. This phenome- 
non is apparent when mixed liquor 
total solids concentrations approach 
6 percent, but is particularly pointed 
out through observations of gas pro- 
duction by the small companion 1- 
liter digestion units. 

These 1-liter units are receiving 
centrifuged supernatant liquor from 
the respective 6-liter laboratory 
units augmented with 1 ml. of 
glacial acetic acid (1750 mg/L as 
HAc per day) on a theoretical ten- 
day detention period. The daily gas 
yield from each of the four 1-liter 
units is essentially the same. The 
efficient units release the major por- 
tion of gas within the first 12 hours 
after feeding The units which 
border on distress release the ma- 
jor portion of gas yields during the 
second 12 hours after feeding. As 
long as the total gas yield is re- 
leased prior to the next feeding, 


the inhibited units continue to oper- 

ate satisfactorily. But when further 

retardation occurs and expected gas 
yields decline, then critical distress 
resulting in failure can be expected. 

The gas production in a unit in 
distress does not affect the pH 
until the volatile acids residuals 
accumulate to concentrations of 

1,000 mg/L as HAc or more, de- 

pending on the buffering capacity 

of the unit. In critically distressed 
units, gas yields may be experienced 
for many days before any change 
occurs in the pH. 
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VOLATILE ACID FORMATION 
DURING SLUDGE DIGESTION 


JAMES E. ETZEL 
Asst. Professor of Sanitary Engineering 
and 


FREDERICK G. POHLAND 
Groduate Research Assistant, 
Purdue University 


NAEROBIC digestion is used in 

most sewage treatment plants 
for stabilizing and reducing the vol- 
ume of soiids requiring disposal. 
While the anaerobic digestion proc- 
ess has been widely adopted, little is 
known about the actual mechanics 
of the process or about the factors 
affecting its efficiency. 

In general, digestion is thought to 
take place in two phases. In the first 
phase complex materials such as 
carbohydrates, proteins, and lipids 
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are decomposed into simpler ma- 
terials most of which are volatile 
acids. The further decomposition of 
the simpler materials during the 
second phase results in the forma- 
tion of gaseous products consisting 
mainly of carbon dioxide and me- 
thane. Buswell and co-workers (1) 
were among the first to emphasize 
the importance of the volatile acids 
produced during the digestion proc- 
ess. In their investigations, and in 
many subsequent investigations, it 
has been shown that volatile acids 
accumulations in excess of about 
2000 mg/L (as acetic acid) interfere 
with methane production in the sec- 
ond phase of digestion. The produc- 
tion of volatile acids is undoubtedly 
associated with the organic sewage 
solids loading of the digestion proc- 


Purdue University 


ess, but no fixed relationship be- 
tween the two factors has ever been 
determined. 

In the past many sewage treat- 
ment plants have used routine ob- 
servations such as changes in pH 
and in gas production for determin- 
ing the condition of the digestion 
process. By the time a decrease in 
gas production or pH has been ob- 
served, interference with the me- 
thane production phase of digestion 
has already started. The routine 
analysis for volatile acids can also 
be used for determining the condi- 
tion of digestion; however, because 
of the complexity, unreliability and 
time consuming nature of the pres- 
ently available steam distillation 
method of analysis little use has 
been made of this control procedure. 
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It was the purpose of these re- 
search investigations to attempt to 
develop a less time-consuming and 
more reliable procedure for deter- 
mining total volatile acids concen- 
trations, and to study the factors 
affecting the volatile acids produc- 
tion resulting from increases in or- 
ganic solids loadings. 


Determination of 
Volatile Acids 


The volatile acids formed in an- 
aerobic digestion include valeric, 
butyric, propionic, acetic, and formic 
acids. Several methods for determin- 
ing individual concentrations of 
these have recently been developed 
The procedure used for separation 
of the individual volatile acids in 
these studies was a modification of 
a chromatographic technique de- 
scribed by Mueller, Buswell, and 
Larson. (2) 

A new method for determining 
total concentrations was developed 
in conjunction with these investi- 
gations by G. H. Teletzke, formerly 
of the Purdue University staff. The 
method is rapid and reliable which 
makes it readily applicable to rou- 


tine control of the digestion process. 
Total volatile acids determination is 
as follows: 


Reagents: 

Silicie acid: 
Acid No. 2847 
chromatography” 
dried at 103°C 
and is then stored in a dessicator 

CB,» Solvent: Mix 40 ml. of n-butyl- 
alcohol with 360 ml. of chloroform and 
shake with about 80 of 05 N- 
H2SO, in a separatory After 
shaking, allow the water layer to sepa- 


Mallinckrodt's Silicic 
“specially prepared for 
The 
until 


silicic acid is 


absolutely dry 


ml 
funnel 


rate from the organic layer and drain 
off the lower (organic) layer through a 
dry bottle 


filter paper into a 


Procedure: 


1) Centrifuge or vacuum filter about 
50 ml 
2) Place 10 grams of silicic acid in a 
Gooch fitted filtering 
flask. Pack the silicic acid by applying 
suction to the flask 
3) Add 


indicator to 


of sludge 


crucible in a 


a few drops of thymol blue 


supernatant ‘rom (1). (0.1 
percent by weight in ethy! alcohol) 


4) Add 10 N HeSO, dropwise 


sample is just red to thymol blue 


inti 


5) Place 5 ml. of the acidified sample 
on the silicic acid column. Draw the 
sample into the column by applying 
suction to the filtering flask. Release 
suction as soon as the sample is com- 
pletely drawn into the silicic acid 

6) Apply suction to the Gooch 
crucible and draw 100 ml. of CBio 
through the silicic acid into the filtering 
flask. 

7) Titrate to a phenolphthalein (0.1 
percent by weight ethy! alcohol) 
end-point the acids in the solvent in 
the filtering flask. Titrate with approxi- 
mately 0.015N NaOH in absolute ethyl 
The sample may mixed 
during titration by bubbling nitrogen 
CO.-free air through it. CO o-free 
air may be obtained by passing com- 


lime 


in 


alcohol be 


or 


pressed air through water or 
Ascarite 
8) Titrate in a 


blank of 100 ml. of CBy 


similar manner a 


Calculation: 


Volatile 
12,000 N 
N Normality of 
alcohol 


titer of sample in ml 


Acids ir 


(a-b) 


Tr } 
Total 
tic) 


NaOH 


titer of blank in ml! 





Table 1—Experimental Results of Thermophilic Digestion At 140° F 


Volatile 
Solids 
Loading 
ibs. / cu.ft. 


0.115 
0.115 
0.115 
0.126 
0.126 
0.126 
0.139 
0.139 
0.162 
0.190 
0.190 
0.190 
0.210 
0.210 
0.210 
0.210 
0.210 
0.173 
0.136 
0.202 
0.234 
0.234 
0.133 
0.180 
0.180 
0.180 
0.180 


Gas 
Production 
Day 
cu.ft. 


0.094 
0.092 
0.090 
0.090 
0.086 
).080 
0.086 
0.089 
0.143 
0.191 
0.201 
0.207 
0.172 
0.127 
0.116 
0.090 
0.064 
0.029 
0.014 
0.015 
0.019 
0.017 
0.055 
0.112 
0.118 
0.101 
0.094 


117 
126 
135 
141 
157(c) 
163 
166 
169 
172 


(a) As Acetic Acid (b) As CaCO 


7.20 


c) Lime Added 


Percent Composition of 
Individual Volatile Acids 


Total 
Volatile 
Acids (a) 

mg/L 


2300 
2250 
2500 
2530 
2940 
2980 
3050 
2930 
2740 
2780 18.1 
2850 
2660 
2980 
3020 
3290 
4250 
4480 
4770 
5030 
5530 
5980 
7140 
6250 
5610 
4050 
3770 
3250 


Valeric & 


Butyric Propionic 


67.4 
66.4 
64.9 
66.0 
63.6 
62.2 
63.7 
68.7 
73.3 
76.5 
744 
79.0 
73.5 


17.4 
18.8 
21.1 
2979 
22.2 


26.1 
26.8 
19.3 


19.2 


Calculated 
“Volatile 
Acid Salts” 
Alkalinity 
(b) 
mg/L 
1920 
1870 
2080 
2110 
2450 
2480 
2540 
2440 
2280 
2320 
2370 
2220 
2480 
2520 
2740 
3540 
3730 
3980 
4190 
4600 
4990 
5940 
5210 
4670 
3370 
3140 
2710 


Alka- 
linity 
(b) 

mg L 
2410 
2450 
2530 
2780 
2800 
2780 
2670 
2850 
2780 
2730 
3200 
3140 
3470 
3620 
3700 
3660 
3570 
3190 
2840 
2830 
3410 
3640 
3570 
3930 
3810 
3970 
3920 


Acetic Formic 


6.7 
6.3 
3.5 
3.7 
14 
3.6 


9 ¢ 
< ; 


2.5 
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Digestion Studies On 
Domestic Sewage Sludge 
The primary purposes of the di- 


gestion studies was to observe the 
effect of changes in organic solids 


and individual volatile acids, and 
to determine whether any changes 
occurred in the individual acids 
concentrations prior to the start of 
interference with gas production. 
Preliminary studies indicated that 


loadings on the formation of total digestion at volatile solids loadings 





Figure i 
RELATIONSHIP OF pH, GAS & TOTAL VOLATILE ACIDS 
DURING THERMOPHILIC DIGESTION AT 140°F 
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Figure 2 
RELATIONSHIP OF PROPIONIC & ACETIC ACID 
DURING THERMOPHILIC DIGESTION AT I40° F 
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Figure 5 
VOLATILE ACID - SALTS 
EQUILIBRIUM 
RELATIONSHIP 


(mg/I es Ceco,) 
{ 


CALCULATED 
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'  OAY OF TEST PERIOD 


@ ANALYSIS of trends during thermophilic digestion show the important rela- 
tionship of acetic and propionic acid concentrations to pH and methane formation. 
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of about 0.1 Ib. per cu. ft. of digester 
capacity gave rise to total volatile 
acid concentrations in excess of 
2000 mg/L (as acetic acid) in the 
thermophilic temperature range. At 
the same loading rate the total vola- 
tile acids concentration in the meso- 
philic temperature range was only 
about 200 mg/L (as acetic acid) 
Since the procedure for determining 
the individual volatile acids compo- 
sition is more reliable when the 
total volatile acids concentration is 
above 200 mg/L, the initial diges- 
tion studies were performed in the 
thermophilic temperature range at 
140° F 

The results of typical daily analy- 
ses made on the sludge from the 
digestion unit are shown in Table I 


Discussion of Data 


Analysis of Figures 1 and 2 indi- 
cated that digestion proceeded nor- 
mally until the 73rd day of the test 
period at which time the total vola- 
tile acids concentration increased as 
These 
changes were followed by a de- 
crease in pH value. Coincident with 


gas production decreased 


the increase in total volatile acids 
there was a progressive change in 
the relative proportion of the indi- 
vidual volatile acids, notably pro- 
pionic and Whereas 
propionic acid predominated during 


normal digestion it began to lose its 


acetic acids 


predominance when the total vola- 
tile acids started increasing and gas 
production decreasing. This trend 
continued until acetic acid had be- 
come the predominant acid at which 
time the pH and gas production of 
the digestion unit had reached mini- 
mal values, and the total volatile 
acids reached a maximum. A lower- 
ing of the volatile solids loading and 
the addition of a quantity of lime 
eventually resulted in a return to 
normal digestion at which time the 
propionic acid again became pre- 
dominant 

Although all of the 
volatile acids undoubtedly play an 
important role in the digestion proc- 
ess, the main mechanism of volatile 


individual 


acids production resulting in me- 
thane formation seems to involve 
propionic and acetic acids. Analysis 
of the possible reasons for predomi- 
nance of either propionic or acetic 
acid during the digestion process 
would seem to suggest that during 
the time of decrease in gas produc- 
tion the acetic acid is no longer be- 
ing decomposed to methane and 
carbon dioxide as rapidly as it is 
being formed. The decrease in 
propionic acid may be the result of 
a disruption in the mechanism pro- 
ducing propionic acid and also to 
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the production of acetic from pro- 
pionic acid. Experiments are pres- 
ently underway which may clarify 
this hypothesis. 

Efforts are also being made to ex- 
plain the behavior of the digestion 
process in terms of a “volatile acid- 
salts” equilibrium. It seems reason- 
able that the volatile acids formed 
during normal digestion exist as 
salts of the available cations present 
(Ca**, Mg**, Na*, NH,* etc.), intro- 
duced either from mineral salts or 
from biological decomposition as in 
the case of ammonia. These salts are 
titratable as alkalinity. Alkalinity is 
expressed as acid neutralizing 
power, therefore salts of the total 
volatile acids which react with sul- 
furic acid actually appear as part 
of the alkalinity. These relation- 


ships may be exemplified by the 
following equations: 


CaCO, + H.SO, = CaSO, + H.CO, 
CaCO, + 2CH,COOH 
Ca(OOC CH,). + H.CO, 

Ca(OOC CH,). + H.SO, 
2 CH, COOH + CaSO, 


The calculated quantity of alka- 
linity contributed by the “volatile 
acid-salts” according to the preced- 
ing equations can be obtained by 
multiplying the total volatile acids 
concentration by 0.833. These values 
are shown in Table I and Figure 3 
An analysis of these data indicated 
that an increase in volatile acids 
over and above the available as- 
sociable cations may result in the 
production of free volatile 
destruction of the buffering action 


acids, 


of the sludge, and resultant rapid 
decrease in gas production and pH 
The shaded area in Figure 3 shows 
the period during which free vola- 
tile acids were probably present 
The additions of lime toward the 
latter part of the studies and the 
subsequent recovery of the diges- 
tion process seem to substantiate 
this supposition. 

These studies have 
ported in part by a grant from the 
National Institutes of Health 


been sup- 
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IRRADIATION STERILIZATION OF DIETS 
FOR GERM-FREE ANIMALS 
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OME of the novel problems raised 

by the Public Health Service's 
medical research program conduct- 
ed at the National Institutes of 
Health in Bethesda, Maryland, are 
leading sanitary engineers stationed 
there into new fields. 

There are over 6,500 employees 
on the 300 acres comprising the In- 
stitutes, and housing them presents 
all the sanitation complexities of a 
small city. The 500 patients cared 
for in the Institutes’ Clinical Center 
are providing opportunities to the 
Institutes’ sanitary engineers to 
work closely with clinical personnel 
on a number of details of hospital 
design and operation and their re- 
lationship to hospital infections. 

A major area of sanitation activity 
has been the design of facilities for 
housing and caring for more than 
one million laboratory animals. In- 
fections within animal colonies can 
be costly and such measures as the 
installation of automatic cage wash- 
ing equipment have been taken to 
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reduce these risks. One of the most 
unusual assignments for the sani- 
tary engineers has been in the field 
of designing and operating equip- 
ment for studies of germfree ani- 
mals. 

Contrary to previously held con- 
cepts, animals can live when they 
are externally and internally free 
of microorganisms. (There is some 
question yet whether 
completely absent from them.) Med- 
ical research is now actively using 
these “germfree” laboratory animals 
to study such problems as bacteria- 
protozoa interrelationships in ame- 
bic dysentery, and the role of mi- 
croorganisms in dental diseases. It 
is only a matter of time before uses 
for germfree animals will be found 
for sanitary engineering research 

A prime requisite in germfree 
animal studies is to obtain animals 
that resemble their conventional or 
normal “contaminated” counterparts 
as closely as possible. One impor- 
tant test of the germfree animal's 
conventionality is its ability to re- 
produce. Two groups (University of 
Notre Dame, and University of 
Lund, Sweden) have succeeded in 
breeding several generations of 
germfree rats.(1),(2) Results have 
not been as successful with germ- 
free guinea pigs; in only three in- 
stances, once at the University of 


Viruses are 


Notre Dame, and twice at the Na- 
tional Institutes of Health in 1959, 
have litters of second generation 
germfree guinea pigs been produced 


These 


tionality may be due, at least in 


departures from conven- 
part, to deficiencies in diet 
Germfree animals are first ob- 
tained by Caesarean 
then must be kept in closed cham- 
“tanks” to them 
from contact with the research in- 
vestigator and from water, food and 
air-borne routes of contamination 
Each tank or chamber consists of 
four principal elements: a) A large 
enclosure for the animal, b) a de- 


section, and 


bers or protect 


vice for sterilizing the air supply 
to the chamber, c) 
such as rubber gloves attached to 
the chamber, for manipulating the 
animal, and d) an access lock in 
which food, water and other ma- 
terials are sterilized and _ then 
brought into the chamber. The ac- 
cess lock is usually a double-door 
steam sterilizer attached to the 
chamber. Though the design of the 
chambers varies, all have the four 
elements described 

All diets must be sterilized before 
they are brought into the germfree 
chamber. Sterilization under steam 
pressure is the method ordinarily 
used, although the factors of tem- 
perature and length of time for 


some means, 
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steam sterilization introduce cer- 
tain undesirable effects; among 
these are the carmelization of sugars 
and the depletion of certain essen- 
tial vitamins in diets. To minimize 
the deleterious effects of heating 
food, sterilization through ionizing 
irradiation has been extensively 
studied by various investigators. (3) 
(4) Although it is conceivable that 
this method of diet sterilization may 
introduce undesirable effects on the 
animals, at least it avoids the effect 
of high temperatures 

This consideration led to the 
search for a method by which germ- 
free animal diets, particularly those 
developed for guinea pigs, and other 
heat-labile materials could be steril- 
ized by ionizing radiation and in- 
troduced into any germfree system 

The first stage of the study was 
to determine, by means of a test 
organism, the amount of radiation 
required for uniform sterilization of 
the diets. The spore-forming or- 
ganism B. globigii was selected as 
the test organism because it has 
greater resistance to the lethal ef- 

s of radiation than non-spore 
forming organisms. The radiation 
source was the electron beam pro- 
duced by a 3-million electron volt 
Van de Wate: 


Graaff accelerator 


suspensions of B. globigii in covered 


petri dishes were irradiated with 
Various d ses 
From the data obtained, the fol- 
lowing equation predicting the sur- 
vival of B. globigii spores was de- 
rived for a medium having a weight 
of 0.85 gram per square centimeter 
N, = (N,) (10) 
Number of B. globigii spores 
surviving irradiation 
Original number of B. glo- 
bigii spores before irradia- 
thon 
Radiation dose, millions of 
rads; (one rad an ab- 
sorbed dose of 100 ergs per 
gram of material) 


Calculations from the derived 
equation show that the expected 
number of organisms surviving a 
dose of even one million rads is 
very low. Since the survival rate of 
organisms exposed to irradiation 
follows the exponential decay form, 
theoretically a 100 percent kill can 
never be attained. Thus, it is neces- 
sary to add a large safety factor to 
the radiation dose to assure that 
complete sterilization can be con- 
sistently accomplished 

This is particularly true when in- 
itial contamination of the food is 
high and large quantities are in- 
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volved, or when these factors exist 
independently. Other reasons for 
requiring a substantial factor of 
safety in the radiation dose are the 
practical difficulties in accurate 
measurement of the dosage impart- 
ed by the beam from the Van de 
Graaff unit at the high doses used 
and variations in the thickness of 
diet materials exposed to irradia- 
tion 

Because of these several factors. 
radiation doses in the range of 2 to 
3 million rads were used for steriliz- 
ing germfree guinea pig and rat 
diets 

In addition to establishing the 
range of the radiation 
dose, various procedures for assur- 


sterilizing 


ing the sterility of the diet also re- 
quired development. The beam 
characteristics of the Van de Graaff 
generator and the radiation absorp- 
tion characteristics of the diet are 
such that the depth of effective 
beam penetration into the diet is 
1.5 cm. 

When the packages exposed to 
the beam were thicker than 1.5 cm., 
it was observed that the attenua- 
tion of the beam was such that the 
material in the bottom of thick 
packages would not be sterilized. To 
control the thickness of each diet 
package to assure complete beam 
penetration, all packages are placed 
on metal trays with sides 1 cm. high, 

(Continued on page 188) 


@ EQUIPMENT used fer irradiation sterilization of diet for germ-free animals. 
Pockages of food in trays travel on the table and pass under cone of « 3 mev Von 
de Graaff accelerator. A TY camera is used for remote monitoring of the process. 
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@ FIBER DRUMS which had contained parathion were deemed 
@ potential health hazard to equipment operators at landfill. 


@ BULLDOZER operator with respirator and exposure patches 
in place. Study indicated that hazard to operator was minimal. 


STUDY of HAZARDS in Disposing 
of Insecticide Containers at a City Landfill 


G. ALLEN MAIL, 
WILLIAM V. HARTWELL, 
GEORGE R. HAYES, JR., 
and ARNOLD J. FUNCKES 

Technology Branch, 
Communicable Disease Center, 

Bureau of State Services, 

Public Health Service, 

U. S. Department of Health, Education, 
and Welfare, 
Phoenix, Arizona 


ANY municipalities must face 
the problem of disposing of 
containers and toxic waste mate- 
rials resulting from the manufacture, 
formulation, and use of pesticides 
The study outlined here was insti- 
tuted to solve such a problem in 
the City of Phoenix, Arizona. 
Numerous newspaper accounts of 
poisonings affecting individuals oc- 
cupationally exposed to toxic in- 
secticides have engendered an acute 
public awareness of the hazards as- 
sociated with insecticide poisoning 
in the Phoenix, Arizona, area. It 
was, therefore, not surprising when 
operators at the City landfill became 
indisposed that they suspected loads 
of used bags and drugs deposited 
at the landfill by insecticide formu- 
lating firms might be related to their 
illnesses. Consequently, the Super- 
intendent of the City Streets De- 
partment, responsible for the opera- 
tion of the landfill, prohibited the 
dumping of such materials. This ac- 
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tion resulted in the accumulation at 
the formulating plants of empty 
multiwalled paper bags and drums 
to the extent that the City Fire 
Marshal designated them fire haz- 
ards. The Toxicology Unit of the 
Phoenix Feld Station, Technology 
Branch, Communicable Disease 
Center, was requested by the Fire 
Marshal's office to provide formu- 
lating plant personnel with tech- 
nical advice on the safe disposal 
of the accumulated material 

A meeting was called to develop a 
workable solution to the problem 
There were present representatives 
of the Fire Department, the Streets 
Department, insecticide formulating 
firms, and the Communicable Dis- 
ease Center. Discussion revealed 
that approximately 85 percent of the 
waste containers from formulating 
consisted of multiwalled 
paper bags. These had contained 
pyrophyllite, diatomaceous earth, 
other inert fillers, and chlorinated 
hydrocarbon insecticides which are 
relatively innocuous and would not, 
under existing disposal practices 
constitute a hazard to the disposal 
site operators. It was therefore de- 
cided that privileges for disposing 
of such materials would be rein- 
stated. There was, however, a po- 
tential hazard to bulldozer operators 
in the disposal of fiber and metal 
drums which had contained concen- 
trates of toxic organic phosphorous 


Phosdrin, 


plants 


insecticides such as 


Thimet, and parathion. These fiber 
and metal drums in good condition 
are eagerly seized upon by scaveng- 
ers at most disposal sites. The pres- 
ence of usable containers would 
onstitute a distinct health hazard 
to these individuals. 

Because of the embargo on dis- 
posal at the landfill, fibe: 
and metal containers had accumu- 
lated to approximately 40 times the 

umber usually on hand for pe- 
riodic disposal. The Toxicology Unit 
thereupon suggested the disposal of 


drums 


ontainers contaminated with toxi 
organic phosphates on two desig- 
nated days under controlled condi- 
tions. A 
would be 


operator 


careful study 
made on the bulldozer 


and burying 


exposure 


compacting 
the insecticide containers 

In order to reduce the possible 
hazard, all fiber drums designated 
for disposal at the landfill were 
crushed at the insecticide plants to 
eliminate the clouds of dust which 
might arise if the landfill bulldozer 
did the crushing. Metal 
were washed three times with water 


containers 


and rendered unserviceable by mul- 
tiple punctures before being dis- 
arded. The crushed fiber drums 
and punctured cans were divided 
into two lots; each lot was mixed 
with a load of paper refuse and 
taken to the landfill at designated 
times. Plant floor sweepings col- 
lected after formulating and bagging 
operations were not sent to the 
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landfill but were disposed of on the 
premises of the plant. 

Observations on the bulldozer op- 
erator started before the first load 
was dumped. Blood was taken for 
the determination of baseline choli- 
nesterase, an enzyme inhibited by 
organic phosphorous compounds. 
The operator was instructed to save 
all urine as individual voids during 
the study for the measurement of 
paranitrophenol, a metabolite of 
parathion. 

An hour before delivery of the 
contaminated loads, a fresh filter 
was inserted into the bulldozer op- 
erator’s respirator. He was given an 
alcoholic handwash, and gauze pads 
were attached to his shoulders, 
back, and right and left breast. After 
the loads had been compacted and 
covered according to the usual land- 
fill procedure, the gauze patches 
were removed and another alcoholic 


handwash was given. These samples 
then were analyzed for parathion 
content. 

The results of chemical analyses 
carried out on blood, urine, alcoholic 
handwashes, and patches indicated 
that the operator’s exposure to para- 
thion was minimal. Blood taken for 
the determination of cholinesterase 
failed to show any inhibition of 
either plasma or red blood cell 
cholinesterase activity. The urine 
collected as individual voids during 
the course of this study was ana- 
lyzed, and only three samples con- 
tained traces of paranitrophenol 
The paranitrophenol found was 50 
to 100 times less than that found in 
such occupationally exposed in- 
dividuals as crop dusters. Parathion 
recovered from exposure patches 
and alcoholic hand washings afte: 


which approached the lower limit of 
sensitivity for the analytical meth- 
od. This analytical method will de- 
tect microgram quantities of para- 
thion. 

This study indicates that disposal 
of containers for organic phosphorus 
insecticides may be conducted with 
safety to landfill personnel when 
precautions mentioned above are 
observed. As a result of this study, 
certain regulations governing dis- 
posal of these containers were 
adopted by Phoenix landfill offi- 
cials.. These regulations require that 
fiber drums which have contained 
highly toxic pesticides be crushed, 
and metal containers be washed and 
punctured at the formulating plants 
prior to disposal. Floor sweepings 
and other spillage of highly toxic 
insecticides should be disposed of 


the dumping of each experimental 
load was found in trace amounts 


sent to the public landfill 





W. R. LIEBENOW 


Materials Engineer, 


Ellerbe and Company, 
St. Paul, Minnesota 


NEWLY DEVELOPED minia- 
ture engineering seismograph 
was used in 1957 to do preliminary 
survey work on subsurface materi- 
als and conditions for a proposed 
highway route through the rugged 
North Shore area around Lake Su- 
perior, North of Duluth, Minnesota. 
Subsequent test borings and actual 
highway construction demonstrated 
this seismic analysis to have been 
accurate within 5 percent. 
The firm of Ellerbe and Company 
was commissioned by the Minne- 
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The seismic analysis method is based on the fact that sound waves 
travel through subsurface materials at widely varying velocities, depending 
upon the material densities or degree of consolidation. For example, velo- 
city in the glacial drift encountered on this survey was 1100 ft. per second; 
for the Lake Superior red clay velocity was 4500 ft. per second; and for 
bedrock 10,000 ft. per second 


The MD-1 miniature engineering seismograph records the time it takes 
a sound wave to travel from point of origin to the unit's receiver, a geo- 
phone. A sledge hammer biow struck on a metal plate at 50 ft. distance 
from the seismograph initiates a sound wave; at the same time, a circuit 
is closed on the hammer handle that sets the seismograph’s counter in 
operation. The first sound wave to reach the geophone is recorded and 
read directly on the unit's exterior counter lights. 


Time readings and distances are then plotted on a graph as shown in 
the accompanying diagram. Points fall in line for each type of subsurface 
material. The slope of the line represents the velocity of sound through 
the particular material encountered. Intersections of the lines represent 
changes in consolidation. 

Depth at which these changes occur is computed by the formula 

x | v—V 

2 VN ve+\: 

where D is depth, X is the distance along the bottom of the graph from 
zero to the intersection point of the lines, V, is the velocity of the seismic 
wave in the upper layer and V. is the velocity in the next lower layer. 
A nomograph can be used to eliminate mathematical calculations. _ 

Depending on the materials involved, an 8-Ib. sledge generates sufficient 
energy for exploring to depths in the order of 50 to 75 feet. Sounding to 
depths of 200 feet or more is possible by supplementing the hammer with 
small explosive charges. 
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by trained plant personnel and not 





Sota State Highway Dept. to select 
the route, prepare the grade and 
design work and supply supporting 
data for specification writing on a 
742-mile section of U.S. 61 Alter- 
nate. The proposed route traversed 
highly irregular terrain in which 
the overburden was glacial drift 
strewn with large boulders. Heavy 
second growth timber was a barrie: 
to engineering survey work. A pre- 
vious study of the area by the state 
geological society showed that bed- 
rock occurred at variable, unpre- 
dictable depths. Numerous outcrop- 
pings were cited in the report, which 
raised the question of the depth and 
extent of the rock strata. This re- 
port was visually confirmed during 
the engineering survey work 


Because of a number of cuts pro- 
posed along the route it was neces- 
sary to obtain specific subsurface 
information. However, right-of-way 
land was not yet purchased so that 
clearing timber for access roads was 
not possible. Also, three critical 
points along the proposed route 
were totally inaccessible to mobile 
drilling rigs. Hand auger drilling 
was tested but abandoned as im- 
practical because of the great num- 
ber of boulders in the glacial till 

Faced with these problems, the 
engineering firm engaged the serv- 
ices of the exploration department of 
Geophysical Specialties Company to 
survey the area by seismic analysis 
This company had designed the 
MD-1 miniature seismograph for 





5 


IORIGINAL 
i 





Southbound 
Route 


LEDGEROCK 
DISCOVERED 

ABOVE GRADE LINE 
DURING EXCAVATION 





¢ 


Northbound 
Route 


Pe eee QPececes 


MD-| DETERMINED 
LEDGEROCK SAFELY 
BELOW PROPOSED GRADE 








@ SEISMIC sounding along centerline of the proposed northbound route showed 
bedrock below the grade line. However, in southbound route, which wes not mapped 
by seismograph, rock appeared above the grade line, requiring blasting for removal 


@ IN TWO WEEKS «a two-man crew employing the portable MD-1 engineering 
seismograph completed a 7'2-mile survey for a new route location in a rough area. 


engineering and construction appli- 
cations and the contract exploration 
department was a logical outgrowth 
The assignment was to establish 
the presence or absence of bedrock 
at specified locations to a depth of 
5 ft. below the proposed grade line 
The northbound lane was selected 
for the seismic traverses because its 
elevation suggested the bedrock 
would go deeper in the southbound 
lane. Also requested were rock pro- 
files of two specific bridge site areas 
The seismic exploration was ac- 
complished in two weeks by a two- 
man crew. Soundings were made 
every 10 ft. along the centerline 
through the specified locations and 
the findings were charted on a pro- 
file map. The entire survey was 
made without any borings 
In the seismic study, several im- 
portant rock anomalies were located 
For example, although outcroppings 
of rock on the upper side of French 
River Gorge suggested a possible 
problem, the portable seismograph 
indicated that the outcropping dip- 
ped sharply and did not exist above 
the proposed gradeline. Actual ex- 
cavation work on this section con- 
firmed the seismic analysis. At an- 
other point the seismic traverse 
along the centerline of the north- 
bound lane showed no rock in the 
it zone of this section. During 
actual excavation, rock was en- 
countered in the southbound lane in 
the cut zone where no seismic trav- 
erse was made. This required blast- 
ing to remove 5000 yds. of rock 
In summary, the miniature seis- 
mograph offered severa] advantages 
n locating the new route and de- 
signing the grade. As a reconnais- 
sance tool, it was able to explore 
possible problem areas along the 
route quickly. Its portability per- 
mitted the development of accurate 
subsurface information even in 
areas of difficult access prior to 
right-of-way Further, 
precise subsurface information per- 
mitted greater accuracy in estimat- 
ing actual construction costs. Cost 
savings of this exploration method 
engineers 


purchase 


are quite obvious to 
engaged in such work 

Representing the Minnesota High- 
way Department at its Duluth Dis- 
trict office were Earl Miller Dis- 
trict Engineer: Norman Schmidt, 
Assistant District Engineer; Donald 
Bacon, Materials Engineer: and W 
Highmark, Project Engineer. W. R 
Liebenow, materials engineer for 
Ellerbe & Company, supervised the 
seismic survey; and Robert Kaasa, 
president, Geophysical Specialties 
Company, supervised the seismic 
analysis 
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WATER DIVERSION and FLOOD PROBLEMS 
REQUIRE INGENIOUS CONTROL 


@ TWO BASCULE gotes ot Mattapan Mills operate in echelon. As river rises, one gate moves down; then other gate lowers. 


H. A. MAYO, SR. 
Representative Northeast Region 
Allis-Chalmers Mfg. Co. 


RECORDED agreement filed 
in 1831 settled a long dispute 
over water rights between mill own- 
ers on the Charles and Neponset 
rivers near Dedham, Massachusetts 
This historic action provided for 
one-third of the Charles River to 
be diverted down Mother Brook to 
the Neponset River and the other 
two-thirds to flow on down the 
Charles below Mother Brook. To 
accomplish this division, submerged 
weirs were placed in the Charles 
River below the branch-off of 
Mother Brook with similar weirs at 
the same level, but half as long in 
Mother Brook 
The ensuing brought 
changes in the topography of the 
area with resultant increased flood- 
ing. In an effort to mitigate these 
depredations, Long Ditch across the 
bend in the Charles River west of 
Mother Brook was enlarged in 1935. 
This permitted a freer flow of flood 
waters to the Silk Mill Dam farther 
down the Charles River, but at 
times it also upset the division of 
flow from the Charles to the Nepon- 
set rivers 
In 1955 the Metropolitan District 
Commission of the Commonwealth 
of Massachusetts was authorized to 
work out a control which would 
satisfy the required diversion of 
water and protect the low flat areas 
around these sections of the two 


years 
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rivers, which now included valu- 
able recreational facilities, from 
flood damage. The equitable par- 
tition of waters under the recorded 
agreement called for ingenuity. The 
engineering firm of Anderson 
Nichols & Company of Boston, un- 
der direction of the Water Division 
of the MDC, devised a system to 
accomplish the required control. It 
comprises Bascule gates and a con- 
trol using standard telemetering and 
gaging station devices with a pro- 
portioning arrangement so that the 
flow, as indicated at a gaging sta- 


tion five miles up the Charles River, 
is relayed to a proportioning unit 
at the Mother Brook gate 

The Mother Brook gate is ad- 
justed until the flow in this diver- 
sion channel, as indicated by the 
level of the water well below the 
gate, brings the control into equi- 
librium with one-third of the 
Charles River flowing down Mother: 
Brook. This control, independent of 
the level of water in the Charles 
at Mother Brook, also permits 
manipulation of the Charles River 
water levels by a Bascule gate at 
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@ MAP OF general section where Bascule gates are maintaining pool levels to 
regulate stream flow and safeguard industrial and recreational areas from flooding. 
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@ CONTROL panel and accumulator system at Silk Mill Bascule gate site at Dam 
No. 1 on the Charles River. This 60-ft. gate stores water in the area above Silk Mill. 


@ MOTHER Brook contro! site shows Bascule gate completely submerged during 
high water period. Function of gate is to divert one-third of river to Mother Brook 


the Silk Mill Dam. This permits 
flood back-water to be contained in 
the river channel through the flat 
recreation and industrial area above 
the Silk Mill without affecting the 
diversion of water at Mother Brook 
The control is believed to be the 
only one of its kind for a large regu- 
lating gate. 

Completing the flood protection 
program, two Bascule gates each 
70 ft. long by 5.3 ft. high were in- 
stalled at Mattapan Mills Dam, on 
the Neponset River, to maintain wa- 
ter levels above the dam and yet 
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pass large quantities of water un- 
der flood conditions without serious 
back-water. The construction work 
for these four gates and their in- 
stallation was completed in the fall 
of 1959. The telemetering equipment 
and control at Mother Brook can 
not be put into operation until a 
bridge and control area in the chan- 
nel below the gate is completed 
All four Bascule gates operate 
automatically under float control. 
Heaters are provided at the ends 
and along the sills to prevent freez- 
ing. The two gates at Mattapan 


Mills operate in echelon so that one 
does not start to lower until the 
other is completely down. The gates 
are actuated by approximately 500- 
psi oil pressure maintained by motor 
driven oil pumps operating through 
powerful servo systems 

For those who may not be famil- 
iar with the construction of a Bas- 
cule gate, it is essentially a hinged 
flash board with a horizontal torsion 
member at the hinge through which 
the gate leaf is raised or lowered 
by a hydraulic servo unit or a motor 
operated mechanism connected to a 
lever or levers at cne or both ends 
of the gate. The torsion member is 
provided with journals 
or hinge bearings supported on the 
crest of the dam 

Control is usually from a float 
which actuates a balanced pilot 
valve through which oil is ported 
Compensation 


machined 


to a servo cylinder 
is provided so that each position of 
the float corresponds to a definite 
angular position of the gate. A 
longitudinal rubber seal forms a 
closure between the crest of the dam 
and the torsion member. Rubber 
seals at each end make the gate 
tight at the piers 

The special proportioning control 
at Mother Brook is put in motion 
by the rise or fall of a conventional 
stream gauging float at the Charles 
River gauging station 5 miles up the 
Charles River This float 
the telemetering transmitter through 
in adjustable calibrated cam device 
to provide straight line motion pro- 
portional to actual flow. Through 
two leased telephone wires, this mo- 
tion is transmitted to the Mother 
Brook receiver which in turn re- 
sets a pneumatic positioner control 


moves 


This pneumatic positioner moves the 
hydraulic gate operator control 
valve to cause the gate to move in 
the proper direction under the sta- 
bilizing control of a compensating 
linkage. As soon as the modified 
flow over the Bascule gate affects 
the position of a float in a well con- 
nected down stream from the gate, 
the proportioning mechanism starts 
to retard the gate travel until the 
float reaches the position, previously 
calibrated, corresponding to the re- 
quired one-third flow indicated by 
the Charles River gauge 

This system of Bascule gate con- 
trols represents a modern approach 
regulation of a lower river 
The type of gate is available 


to the 
basin 
in a wide range of sizes up to 10-ft 
high and 100-ft. or more wide. With 
modifications, the Bascule gate idea 
has been designed up to 16-ft. high 
A modified design 233-ft. long is in 
successful operation 
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Accidents Reduced 


by BRIDGE LIGHTING PROGRAM 








WILLIAM F. HALLSTEAD 


OR a city that only recently ex- 

tinguished and replaced its last 
gas lamp, Baltimore has come a 
remarkably long way in street and 
bridge lighting in a short time. It 
proudly installed its first gas street 
lamp in 1865, nearly a century ago. 
By 1957, all of the gas lights were 
replaced with modern luminaires 
While much additional moderniza- 
tion still lies ahead, the Bureau of 
Mechanical - Electrical Services, 
Street Lighting Division, with W. L. 
Buckingham as superintendent, has 
done a thorough job with a strin- 
gently controlled budget 

Although Baltimore's entire street 
lighting program is very much “on 
the go,” perhaps the lighting on 
bridges is the most interesting phase 


} 


of the overall improvement still un- 
derway. The city adheres strictly to 
IES standards for all installa- 
tions and improvements. Lighting is 
calculated to afford 1.2 foot-candles 
of illumination on standard bridges 


new 


average of 1 
thoroughfares and 
within 


(as compared to an 
foot-candl« on 
08 to 09 on 
ity jurisdiction) 

Two years ago, the Division began 
modern lumi- 


expressways 


a program to install 
naires on all Baltimore bridges over 
100 feet in span. By January, 1960, 
lighting on all but 8 of the bridges 
had been brought up to IES stand- 
the lighting on the re- 
maining bridges is in the works 
This 2-year bridge lighting project 
it involves more 


ards, and 


is no small order: 
130 structures 


Lighting Problems 


Typical of the existing incandes- 
cent bridge lighting was the illumi- 
nation on the St. Paul Street bridge 
over Jones Falls just north of cen- 
tral Baltimore. Construction of the 
Jones Falls Expressway required the 
raising of the St. Paul Street struc- 
ture. The existing bridge was lighted 
by frosted glass globes enclosing 
incandescent bulbs up to a 400-watt 


than 
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were 
iron 


maximum These globes 

mounted on 6-foot-high cast 
poles. The poles were clustered in 
groups of three atop pedestals at 
each end of the trusses, and four of 
the globes were mounted along the 
center of the northernmost trusses 
This arrangement was more or less 
typical of the city’s existing bridge 
lighting, except that a parapet 


mounting of these same units was 


t 


xz 


1. 


Baltimore are practically all mer- 
cury vapor units, both Westinghouse 
and General Electric, ranging in in- 
tensity from 10,000 lumens to 12,000 
19,000, 20,000, 21,000 35,000 
lumens depending upon bridge width 
and traffic density. Provisions are 
made upon installation to provide 
for future intensification of the 
lower-powered units through the 
use of larger-than-minimum cables 


and 


Pad 





J 
4 


t4 


@ NEW CALVERT St. bridge over Jones Falls, and adjacent to old St. Paul St. 
bridge, is typical of Baltimore program. Lights are mercury vapor, 21,000 lumens. 


perhaps more common. This bridge 
is currently being replaced. 
Paralleling the St. Paul Street 
Bridge and immediately adjacent to 
the east, the Calvert Street bridge 
has already been entirely recon- 
structed, and its lighting is typical 
of the new installations. The units 
are mercury vapor luminaires on 
aluminum or steel poles. The eleva- 
tion is 30 feet from the pavement to 
the center of the luminaire. The 
new luminaires used throughout 


and ballast with taps that are inter- 
changeable with the wattage of the 
lamps. The most common new in- 
stallation is the 20,000-lumen type. 

The average maintenance cost for 
the new mercury vapor lighting on 
1,000 feet of bridge is $750 
per annum. The same maintenance 
on 1,000 feet of the in- 
candescent lighting runs about $600 
however, the mercury vapor instal- 
lations provide about 10 times more 
Maintenance is pre- 


about 


obs vlete 


illumination 
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@ VIEW SHOWS typical new parapet-mounted aluminum pole supporting mercury 
vapor luminaires 30 ft. above street. This installation is on new Calvert St. bridge 


@ AMONG last of Baltimore's bridges to be modernized is the St. Paul St. bridge 
over Jones Falls. Lights were in groups at ends with four globes at truss centers. 
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dicated on 3 services: 1) Supply of 
electricity and rental of wire; 2) 
rental of fixture and time switches 
or photoelectric controls; 3) inspec- 
tion and renewal of lamps and glass- 
ware 

The average cost of street lighting 
per lamp in Baltimore decreased 
from $65.52 in 1957 to $57.29 in 1958 
The average per capita cost of street 
to $3.14 in 1958. By the end of 1958 
Baltimore had 53,833 street lamps in 
service, and the Street Lighting Di- 
vision’s expenditures totaled $3,084,- 
115. (Of this, $94,362 was allocated 


lighting decreased from $3.55 in 1957 


to expenses involved ir signing 

streets, also under the jurisdiction 

of the Street Lighting Division.) 
In 1959. the total electric stree 


light operating expense in the City 


of Baltimore fo all nstallations 
(some 54,000 lamps) was $2,804,000 
This was about $52 per light. Such 
an average is not too accurate, how- 
ever, because the total includes new 
and old lamps; mercury vapor, in- 
candescent and a few fluorescent 
units. Of the 54,000 installations, the 
City of Baltimore owns 3,000, in- 
cluding all wiring and equipment 
These are maintained and operated 
by the Welsbach Corporation under 

ntract. The rest are owned by the 
Baltimore Gas and Electric Com- 


par 


Accidents Reduced 


The most outstanding effect of 
Baltimore's bridge lighting modern- 
zation program has been the sharp 
eduction of accidents on the bridges 
nvolved. In several locations, this 
drop has ranged up to an estimated 
85 percent in injury and property 
damage accidents. As far as fatali- 
ties are concerned, Mr. Buckingham 
knows of none on the bridges that 
save been relighted in the current 
program. This is particularly re- 
warding to the city lighting and 
traffic engineers. All lighting mod- 
ernizauion—except, of course for 
pecial situations like the Jones Falls 
Expressway construction—is based 
ipon priorities drawn from the night 
iccident fatality statistics supplied 
by the Bureau of Transit and Traffi 

It is difficult to make a clear-cut 
omparison of accident statistics on 
a given bridge before and after the 
lighting has been upgraded. Almost 
all modernization has included the 
reduction of other hazards as well] 
as inadequate lighting. Many of the 
old bridges had center trusses sepa- 
rating opposing traffic lanes, and 
these unfortunately contributed to 
many night-time accidents even 
when lighted at each end with 
warning blinkers. The removal of 
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@ TYPICAL of the new mercury vapor lights are those on the new Charles St. bridge. 
The 30-ft. poles ore spoced according to bridge width and overall traffic conditions. 


center obstructions and other haz- 
ards, along with the improved light- 
ing, make it difficult to determine 
in accurate figures the contribution 
of improved bridge lighting to the 
sharp drop in accidents on the 130 
or so bridges treated thus far. Re- 
moval of physical hazards often in- 


creases the speed hazard. It is then 
the responsibility of the Street 
Lighting Division to reduce this 
speed hazard through improved 
lighting. 

The following figures will serve as 
a fairly accurate example of a dra- 


matic reduction in accidents fol- 


lowing modernization. In 1955, there 
occurred on the Calvert Street 
bridge a total of 8 reported accidents 
involving injury and/or property 
damage. In 1956, there were 9. In 
1957, the bridge was replaced, tak- 
ing it out of service most of that 
year. It was reopened in 1958 with 
lighting designed to meet IES stand- 
ards. The accident total in 1958 was 
just 1. Another single accident oc- 
curred in 1959. This drastic reduc- 
tion in accidents—almost 90 percent 
from 1956 to 1958—cannot be at- 
tributed solely to street lighting im- 
provement, of course. The totals in- 
clude both day and night accidents, 
and the bridge replacement involved 
the removal of a physical hazard. 
Nevertheless, the accident reduction 
on this Calvert Street span follows 
a pattern set throughout the city: 
where bridges have been replaced, 
revised and relighted, the accident 
rate has dropped to a marked de- 
gree. 

With over 90 percent of Balti- 
more’s major bridges carrying mod- 
ern 1.2 foot-candle illumination, and 
with the few remaining bridges 
slated for up-graded lighting in the 
near future, the city’s newspapers 
appear justified in claiming the best- 
lit bridges in the nation. The sharp 
reduction in accident rates on new- 
ly-lit bridges is enough in itself to 
lend credence to the statement 





RESIDENTIAL STREET PAVING 
by 
SPECIAL ASSESSMENT 


RICHARD R. HINES 
and 


B. J. ADKINS 


Mr. Hines and Mr. Adkins are 
members of the Engineering De- 
partment of the City of Peoria, 
Illinois. This article was edited and 
submitted by A. J. Pfeiler, former 
City Engineer of Peoria 


ESIDENTIAL street paving by 

Special Assessment is initiated 
in Peoria upon receipt of a petition 
to the Board of Local Improvements 
from the property owners on the 
street to be paved. The petition is 
checked to determine the percentage 
of frontage and authenticity as to 
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ownership of the signers. If more 
than one-half the property frontage 
is represented on the petition, the 
City Engineering Department sur- 
veys the street, and plans, specifica- 
tions, and an estimate of cost for 
the project are prepared 

A notice of public hearing is then 
sent to the property owners giving 
the time and place of the public 
hearing and all information con- 
cerning the project, including the 
property owners’ assessment per 
front foot. At the public hearing, 
the project is described by the Sec- 
retary of the Board of Local Im- 
provements and the audience is in- 
vited to discuss any problems or 
questions they may have concerning 
any phase of the project. After the 


public hearing the Board of Local 
Improvements sends its recommen- 
dation to the City Council, along 
with an ordinance for the improve- 
ment, for consideration by the 
Council. If approved by the Council, 
the estimate of cost, the ordinance, 
and the assessment roll are filed in 
the County Court petitioning for 
approval of same. After this has 
been done, a Notice of Special As- 
sessment is published in the news- 
paper and copies are mailed to the 
affected property owners and othe: 
interested parties such as utility 
companies. The next step is filing an 
affidavit of Proof of Publication, an 
exhibit of the Special Assessment 
Notice, and a Certificate of Publi- 
cation of the Notice of Special As- 
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@ SCARIFYING is first step in construction process; it follows such preliminary 
work as the soil survey, removal of street castings and improvement of the soil mix. 


sessment in the County Court. Af- 
fected property owners are allowed 
to file objections to the improve- 
ment up to and including the date 
and time set for the County Court 
hearing as had been published not 
less than 15 days nor more than 30 
days prior to the date of the hear- 
ing. If no objections are filed, the 
County Court approves the petition 
through default and confirms the 
assessment roll. The Secretary of 
the Board of Local Improvements 
is then instructed to advertise fo 
sealed bids to be opened not less 
than 15 days following the adver- 
tisement 

Following the award of contract 
the contractor is allowed a period 
of 15 days to execute the contract 
documents and furnish 
contract bond and an additional 10 
days in which actually to begin 
work. There is also a specified time 
limit for actual completion of the 
project incorporated in every con- 
tract which protects the City fron 
damages should the contractor fail 
to complete the work within ths 
specified time. 

The construction is done in ac- 
cordance with the “Standard Speci- 
fications for Road and Bridge Con- 
struction” of the State of Illinois, 
Department of Public Works and 
Buildings. These specifications are 
supplemented by City of Peoria 
standards and special provisions 
where necessary. In 1955 the Board 
Improvements imposed 
minimum residential street 
ment requirements calling for a 6- 
in. soil cement base with an average 
1%-in. surface of bituminous con- 


app! OV ed 


of Local 
pave- 
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crete with portland cement concrete 
combination curbs and gutters and 
adequate facilities. This 
action insures uniform quality in 


drainage 
residential street paving 


Construction Procedure 
Construction starts with the ex- 
cavating or filling required to bring 
the existing surface to grade. Port- 


land cement concrete curbs and 
gutters are then constructed, usual- 
ly at a width of 30 ft. from face to 


After 


drainage structures 


face of curbs storm wats 
{il any) are 
completed, the soil cement base con- 
struction is begun 

Soil cement, a blend of soil and 
portland cement tightly compa ted 
while in a moistened condition and 


‘ ‘ 


prior to hydration i the cement 


the mixture, prod ices a durable 
igid b | 


cost for roads bearing 


weather-resistant, 


Each construction 

past several years has brought 
increase in the use of this type 
base for streets and roads in ou 
Topped with a 


residential areas 


bituminous-type surface course, the 
soil cement street has given satis- 
factory service with low initial and 
maintenance costs over a period of 
several years 

The first step taken toward the 
construction of the soil cement 
street is the soil survey. Determina- 
tion of the type and texture of soil 
in place is necessary to find the 
percentage of cement required to 
produce a stable base. Possible need 
of additional granular material o1 
even the inadvisability of soil ce- 
ment construction might be brought 


y. In Peoria, a 
city-wide soil survey, made by the 
Engineering Department with the 
assistance of the Portland Cement 
Association, is helpful. This survey 
involved the collection of repre- 
sentative soil samples from various 
areas of the city. Analysis of these 
information 


out by this survey 


samples provided the 
required to designate on a city map 
the various areas of the city accord- 
ing to soil type and cement require- 
ments. Soil analysis of the individual 
project is also necessary for accuracy 
in determining project require- 
ments 

The finer the texture of the soil, 
the more cement is required to pro- 
duce a satisfactory base product 
Our experience indicates that sandy 
soils require 7 to 12 percent of ce- 
ment to soil material. Where silt or 
clay predominate, a 12 to 16 percent 
cement to soil ratio is used. Soils 
of a very fine texture would require 
a high percentage of cement and 
the addition of granular materials 
Since soil cement is favored because 
of its low cost, the increased ex- 
pense of adding materials or using 
a very high cement to soil ratio is 
seldom justified in favor of other 
types of base construction. In Peoria, 
the average cement content of the 
soil cement mixture determined by 
req iirements is 12 percent by vol- 
ime 

Preliminary work 
before processing for soil cement 
curs. Infrequently, some granular 
material is added to improve a poor 
native soil. All castings are removed 
to storage locations of manholes 
lampholes, water and gas boxes re 
orded: and openings covered at a 
lepth of 8 to 10 inches below fin- 
Soil material in place 


cut and shaped to the de- 


shed grade 
s then 
sired crown on the rigid base. Our 
soil cement process is a om -day 

ration. Because of the nature of 
cement, the mixture of native 
bulk cement and water must 
completely processed before 

rk is stopped and initial setting 
action takes place The following 
sequence of operations takes place 
1) Scarification; 2) pulverization 
3) application of cement; 4) dry 
mixing of soil and cement; 5) ap- 
plication of water; 6) wet mixing 
of soil and cement; 7) compaction 
und 8) curing 

Scarification is accomplished by 
a motor grader. Making 
passes over the roadway, the grader 
breaks the soil with the S¢ arifier 
in preparation for pulverization and 
to reveal large hidden objects which 
should be removed from the proc- 
essing area 


sever al 
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Pulverization is accomplished by 
means of a rotary speed mixer. Be- 
cause the mixers cannot operate 
closer than 4 to 6 inches from the 
gutter flag, it is necessary to use a 
tractor-drawn plow to turn the soil 
away from the gutter flag into the 
path of the mixer. The equipment 
is followed by laborers who remove 
stones larger than 3 in. in diameter 
and foreign objects turned up by 
the mixer. Pulverization continues 
until the following specifications are 
met: 1) 100 percent of the soil, by 
dry weight, passes a 1 inch screen 
and 2) 80 percent of the soil, by dry 
weight, exclusive of gravel or stone 
retained, passes a No. 4 sieve. The 
key to good pulverization is a low 
moisture content in the soil to be 
worked. Under extremely dry con- 
ditions, an 800 foot processing area 
of 27-ft. width has been pulverized 
to specifications by two rotary speed 
mixers in under two hours time 
Under conditions of high moisture 
content, a 400-ft. processing area of 
37 ft. width has taken over six hours 
with three rotary speed mixers in 
use. Because practical operation of 
requires that 


a one day process 


pulverization be accomplished in 
about two hours, aeration of the soil! 
prior to the day of soil cement proc- 
essing is recommended when moist 
conditions exist 

Appli ation of cement is then dis- 
tributed in the 


iniformly over the processing area 


required amount 


To do this we is a mec hanical 
spreader capable of laying a uni- 
form depth of cement the width of 
the spreader. For dry mixing of 
soll and cement, the same rotary 
speed mixers employed in pulveriza- 


Speed and thorough- 


@ SPREADING cement and mixing, Standard procedure utilizes mechanical spread- 
ers end rotary mixers. Application of cement and mixing normally take about 2 hrs. 
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@ FINAL rolling with flat wheel roller follows shaping and cutting with motor 
grader and leaves base smooth. Processing should be completed in an 8-hour period. 


ness of dry mixing are dependent 
upon the degree of pulverization 
Mixing of the 
cement with soil takes place in lay- 
ers, each pass of the rotary speed 


previously attained 


mixer distributing cement uniformly 
throughout the soil at a successively 
lower depth. Dry mixing is com- 
plete when test holes throughout 
the processing area indicate that the 
cement has been mixed with soil 
to a depth of 8 inches in the loose 
material. During the mixing 


thon, it is necessary again to use the 


tractor-drawn plow to turn soil and 


cement adjacent to the gutter flag 
into the path of the mixer. The 
grader blade is also used during the 
mixing operation to maintain the 


shape and crown of the material 
worked. Application of cement and 
ompletion of the dry mixing opera 
tion is generally performed in ap- 
proximately two hours for the aver- 
age daily processing area of 800 by 
27 ft. Thus far, four hours of the 
average processing day have been 
consumed 

Application of water is the next 
amount 


necessary to bring the soil cement 


step in construction. The 


mixture to optimum moisture con- 
tent is applied to the mixture by 
water 


means of a_ self-propelled 


pressure distributor capable of de- 
livering 100 gal. per minute from a 
tank capacity of 1000 gal. or mors 
Uniformity in distribution is essen- 
tial to prevent dry areas, in which 
insufficient compaction and hydra- 
tion would take place, or wet spots, 
which would require undue time to 
work out of the mixture 
proper compaction could be a 
tained. Hand hose application of 
water may be found necessary at 
intersections and othe: spots where 
poor maneuverability of equipment 
makes use of the distributor difficult 
Spot checking begins as soon as 
water is applied, and continues until 
the engineer is satisfied that opti- 
mum moisture conditions exist 
throughout the soil cement mixture 
Wet mixing of soil and cement 
takes place in conjunction with wa- 
ter application. Rotary speed mixers 
follow behind the water distributors 
to assure a smooth blending of wa- 
ter, soil and cement. To permit com- 
paction before hydration of the ce- 
ment occurs, the application of water 
(Continued on page 181) 





CITY OF OAKLAND DEVELOPS 

NEW 

RAINFALL INTENSITY— 
DURATION CURVES 


DONALD M. WINTON 
Associate Engineer, 
Street and Engineering Department, 
Oakland, California 


Material for this article has been 
taken from the “Report on Rainfall 
Intensity-Duration Curves for the 
City of Oakland,” compiled by L. A. 
Fites, Assistant Engineer, which is 
on file in the Engineering Depart- 
ment, City Hall, Oakland, California. 


RECENT REVIEW of all the 

operations and standards in the 
Engineering Department revealed 
the need to revise the Intensity- 
Duration curves used by the City 
of Oakland, Calif., in the rational 
method for storm culvert design. 
The preliminary investigation indi- 
cated the possibility of a 10 percent 


reduction in intensity values previ- 
ously used. Final results showed a 
decrease in the intensity values of 
approximately 14 percent. The use 
of these reduced intensity values 
will save the City $24,000 annually 

The original rainfall study for the 
City of Oakland was developed in 
1927; revised in 1937; and the fol- 
lowing is a brief account of the 
1958 Intensity-Duration curves now 
being used 

Available Information 

Research for this study revealed 
available information from several 
sources. However, the data used in 
the development of the new rainfal! 
curves was taken exclusively from 
the Chabot Observatory records 
(1905-1944) and the Upper San 
Leandro Filter Plant records (1944- 
1959). These two stations are geo- 


any two 
records 


graphically closer than 

other stations and thei: 
were combined and used as a single 
set of data covering the period of 
record. The U. S. Weather Bureau 
records (1937-1959) at the Oakland 
Airport dependable, 
but this station is located far from 
the major area of the City and from 
adjacent stations. It was felt that 
the data from this station would not 
be as representative for the City as 


were equally 


the data chosen 
The gross 
rain gage records was 34 years 
from April 1905 to January 1, 1959 
Rainfall records during the years 
1918 and 1919 were not available 
and these years were substantiated 
by other local stations to be periods 
of heavy rainfall. These two years, 
ymitted from 


period of automatic 


therefore, have been 


the period of record, leaving a net 





Number of Storms of Equal or Greater Intensity During Period of Record 
(1905-1959, 52 Years Excluding 1918 and 1919) 
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@ TABULATION of rainfall data collected in Oakland, California, showing the number of storms of equal or greater intensity. 
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period of 52 years. It may be ob- 
served that if storms during the 
years 1918 and 1919 were great 
enough to affect the curve, an error 
is introduced into any curves that 
neglect these storms. As the period 
of record is increased, however, the 
effect of this omission is reduced 
and the error in the new 1958 curves 
is probably insignificant. 


Using Information 

The automatic rain gage records 
were tabulated for maximum 
amounts of rainfall recorded during 
periods of 5, 10, 20, 30 and 40 min- 
utes and for periods of 1, 2, 3, 4, 6, 
12 and 24 hours. This information 
was then converted to the actual 
rate of rainfall in inches per hour 

A table, Figure 1, was arranged 
with the number of storms equalling 
or exceeding each rate of rainfall 
for a given time interval. Rates were 
placed in convenient values ranging 
from 4.0 to 0.10 inches per hour 
The theoretical rate of rainfall or 
“intensity” (in inches per hour) 
that would be equaled or exceeded 
but once in a given number of years 
was then computed 

As an example, the intensity of 
rainfall may be computed for a 10- 
minute interval in a 15-year storm 
Since the table covers records of 52 
years, the value of 52 divided by 
15 or 3.47 may be used for a 15-year 
storm for any time interval. During 
the period of record, a 10-minute 
rainfall of 2.5 inches per hour oc- 
curred 2 times and a rainfall of 2.0 
inches per occurred 5 times 
By interpolation between these fig- 
ures it is determined that the actual 
intensity of a 15-year storm is 2.26 
inches per hour for a duration of 
10 minutes 

These 15-year intensities 
for interval then 
plotted on log-log paper with time 
the intensity, 
as shown The curve 
through closely ap- 
proximated a straight line, and a 
logarithmic equation was developed 
for the best fit to the actual data 

In fitting the 
actual percentages 


hour 


storm 


each time were 

reciprocal of 
in Figure 2 
these 


versus 


points 


equation to the 


of dif- 


curve, 
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@ 15-YEAR STORM Theoretical Intensit;-Durction Curve. This combines actual 
1958 plot and the 1958 logorithmic intensity-duration curve for 15-year storm. 


the 
more involved sum of least squares 
The percentage of difference pro- 
vided satisfactory results the 
purposes of this study. The summa- 
tion of the percentages of difference 
were minimized for the best slope 
of equation, and the minimum net 
percentage of difference located the 
best ordinate of the equation line for 
a given slope 

The 15-year formula was then 
modified by an appropriate factor 
for application to the 10 and 25-yea 
curves, again using the percent of 
difference to determine the best 
equation. The modification is valid, 
since the intensity-duration curves 
are similar when plotted on log-log 
graph paper 

Since the theoretical 
values for the 50-year 


ference were used instead of 


for 


intensity 
ap- 


curve 





Table 1—Logorithmic Design Formulas and Simplified Formulas 
for Rainfall Periods Up to 60 Minutes Duration 


Adopted Formula 
i 7.14 
i 7.9A%™ 
i= 894 
i 10.5t™ 
i= 125" 
NOTE: i = intensity in inches/hour 
t = time in minutes 


Simplified 


Design Storm 
10-year j 
15-year i 
25-year i 
50-year i 
100-year i 
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proached the maximum 
tabulated and since these 
values were the 50-year 
logarithmic formula was determined 
by using an extrapolation chart with 
10 minute values for a 10, 15 & 25- 
year recurrence. These were plotted 
on log-log paper and then project- 
ing a straight line to determine the 
10 minute intensity values for a 3 
and 100-year recurrence. The bal- 
ance of the 50 and 100-year in- 
tensity-duration curve com- 
puted using a logarithmic equation 
which yields results that conform 
to the pattern of the 10, 15, and 25- 
year intensity-duration curves 


intensity 
values 
erratic, 


was 


Results 


These logarithmic formulas have 
been adopted as the best practical 
equations to fit the rainfall pattern 
in the City of Oakland from 1905 to 
1959. In addition, some simplified 
formulas were developed for periods 
up to 60 minutes. Table 1 lists our 
logarithmic formulas for 
periods up to 24 hours and the 
simplified formulas satisfactory fo 
periods to 60 minutes in duration 

A comparison of the 1927 and the 
new 1958 Intensity Curves between 
10 and 60 minutes for the 10 and 
15-year design storm is illustrated 
in Figure 3. This shows an average 


adopted 
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@ FIG. 3. COMPARISON of 1927 and 1958 intensity curves. Average decrease for values to 60 minutes is about 14 percent. 


decrease in intensity values of about 
14 percent. Comparisons between 
the 10 and 15-year storm values 
were made because the two curves 
are used by the Engineering De- 
partment for hilly and flat land 
storm culvert design. This decrease 
of 14 percent in the intensity values 
will reflect a savings of approxi- 
mately $24,000 annually for storm 
culverts constructed in the City of 
Oakland, which may be explained 
as follows: 

At the present time, the Engineer- 
ing Department designs storm cul- 
verts using the rational method. The 
diameter of pipe has a direct ratio 
to the % power of Q. A decrease 
in Q by 14 percent would result in 
the decrease of pipe size required 
by 5.5 percent. Assuming pipe in- 
stallation cost at approximately 75 
percent of contract costs, the net 
saving would be approximately 4 
percent. Annual storm conduit con- 
struction cost for the City of Oak- 
land since 1956 averages approxi- 
mately $500,000, which would reflect 
a savings of $20,000 at 4 percent 
Annual storm conduit construction 
cost by private contract averages 
approximately $100,000, which would 
reflect a savings of $4,000 at 4 per- 
cent. Thus, a total savings of ap- 
proximately $24,000 annually would 
be expected for storm conduit con- 
struction. 

Rational Design Method 

[The following discussion of the 
Rational Method as used by the City 
of Oakland has been abstracted by 
the Editors of Pustic Worxs from 
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the “Report on Rainfall Intensity- 
Duration Curves for the City of 
Oakland.”] 

At the present time the Rational 
Method is used throughout the City 
of Oakland for storm flow compu- 
tations. Accepted practice elsewhere 
is to use this method for areas up 
to only 1000 acres, and the assump- 
tion of even rainfall distribution 
throughout the area as used in the 
Rational Method is generally valid 
only for areas up to 200 acres. To 
use this method for areas larger 
than 200 acres will usually yield 
conservative results. More realistic 
values of storm flow for the design 
of large culverts could probably be 
achieved by using other methods, 
such as the storm flow hydrograph 

For designs where the Rational 
Method is used, all the variables 
should be studied in order to obtair 
factors that will be of the sam« 
order of accuracy as the intensity 
factor, and consistent with good en- 
gineering practice 


Design Storm. In some cases eco- 
nomic studies equating the cost of 
structures to the potential damage 
from a given intensity storm will 
indicate that the use of a design 
curve other than the 10 or 15-year 
curve may be in order. Such a study 
would be very tedious and involved 
and could be justified only when 
dealing with very flat or confined 
areas. 

Time of Concentration. Minimum 


time of concentration in use today 
varies from city to city and a more 


scientific factor 
should be made to bring it in line 
with the precision of the intensity 
values. The benefit of an accurate 
ntensity figure is diminished if the 


analysis of this 


minimum time of concentration is 
ynnly an estimate made without re- 
features of the 


gard to particular 


specific problem 


Minimum 
time of 
Example: Concentration 


Oakland, t= 10 minutes 
San Francisco t 
Richmond uses 
logarithmic equation 
Alameda County 
Flood Control t 10 minute 


5 minutes 


Runoff Coefficient. Much detailed 
study has been made of runoff co- 
efficients. By taking full advantage 
of this research and making detailed 
areas 


observations of tributary 


when establishing coefficients, en- 
gineered solutions that utilize the 


know ledge 


yptimum of available 


achieved. Increasing use 


will he 
should be made of available aerial 
photographs as a general aid in the 


analysis of storm drainage problems 


“C” for 
Multiple 
Example: Family Area 
Jakland, 0.70 
San Francisco, 0.60—0.70 
Richmond, 0.50 
Hayward, 0.7¢ 


Above all it should be recognized 
that successful use of the Rational 
Method depends on the skill and 
judgment of the engineer 
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Surveying Keeps Pace 
WITH ST. PAUL'S GROWTH 


EDWARD L. O'CONNOR 


Mr. O'Connor, who served as 
Assistant Chief Surveyor, Bureau 
of Engineers in the Public Works 
Department of the City of Saint 
Paul, Minnesota, prepared this 
article in draft form before his 
recent death. It was edited and 
submitted to us through the court- 
esy of Eugene V. Avery, Chief 
Engineer of the Public Works De- 


partment 


HROUGHOUT recnt history the 

practice of surveying has played 
an essential role in the proper 
establishment and construction of 
public improvements. Surveying in 
Saint Paul, Minnesota, with respect 
to its principal assignments and ac- 
tivities is similar to those activities 
in most other municipalities. How- 
ever, in certain interesting aspects 
it is somewhat different 

A complete survey of the city was 
about 60 years ago as a 
result of action by foresighted city 
officials. The standard procedure in 
Saint Paul of relating or “tying-in” 
survey lines to section lines o1 
quarter-section lines is thus com- 


made 


paratively simple. The survey con- 
ducted around the turn of the cen- 
for setting granite monu- 
ments at all of the section corners 
Many 
corners were also 


tury called 


and quarter-section corners 
quarter-quarter 
monumented, as well as the harbor 
line of the Mississippi River (which 
portion of the 
city from that part lying to the 
south known as Riverview). About 


divides the major 


ive years were required to complete 
the survey a relatively short time 
when it is considered that photo- 
grammetric methods were not avail- 
able and that Saint Paul embraces 
some 55 square miles including 3% 
square miles of water. The so-called 
Saint Paul made 
difficult 
since elevation ranges from 684 ft 
to 1045 ft. above sea level. Standard 
maps made from the notes of this 


seven hills” of 


the survey even more 


survey are regarded and used as the 
Bible” of surveying for the City 
of Saint Paul. Through the years, 
many of the monuments have been 
lost. some because of carelessness 
on the part of contractors, others 
because they were located in the 
path of construction projects or for 
a variety of reasons. Whenever it is 
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@ AFTER: St. Poul’s capitol approach as it is now after the enlargement and re- 
vision. Compore picture below and note revised street pattern and new buildings. 


@ BEFORE: View taken about 1920 shows 


discovered that a monument has 
been lost or disturbed, a notation 
is made to that effect, and when 
time permits, the 
establish the lost corner. 

In addition to the maintenance ol! 
the old monuments, Saint Paul like 


surveyors re- 


capitol approach before improvements. 


so many other cities, is confronted 
with the problem of establishing 
and holding a sufficient number of 
permanent bench marks. In order 
running time-consuming 
levels for long distances, the ideal 
situation would be to establish bench 


to avoid 
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This granite 
corner marker, 8 by 8 by 30 ins. is used 
at section and quarter section corners. 


marks about 600 to 1000 ft. apart 
Very little time would thus be re- 
quired in establishing an elevation 
With this purpose in mind the City 
of Saint Paul has endeavored to set 
bench marks on top of all fire hy- 
drants. Ordinarily, because of their 
rigidity, fire hydrants make ideal 
bench marks. Unfortunately, with 
the widening of many streets in a 
large improvement program, many 
hydrants are moved to new loca- 
This necessitates the chang- 

records to show the new 
elevations of the hydrants. It is 
standard practice for the Public 
Utilities Department to notify the 
City Engineer’s Office whenever a 
hydrant is moved. The new eleva- 
tion is then determined and re- 
corded by a survey crew 

The surveying section is a divi- 
sion of the Bureau of Engineers 
which is a part of the Public Works 
Department. The department is cur- 
rently headed by Commissioner 
Adrian P. Winkel, an elected official 
Eugene V. Avery was recently ap- 
pointed City Engineer to succeed 
the late Arthur W. Tews George 
M. Shepard, earlier City Engineer, 
presently occupies the post of Street 
and Highway Engineering Coordin- 
ator. Mr. Shepard served as City 
Engineer for the greater part of 
the time between 1923 and 1957, 
during which period the surveying 
organization as it operates today 
was formulated. Irving S. Forsberg, 
whose tenure of service also started 
in 1923, supervises the work of 
seven survey parties as Chief Sur- 
veyor, Each party consists of a sur- 
veyor, an instrumentman and two 
or three engineering aides. All crew 
members are civil service employees 
who have passed competitive exam- 
inations 

Because of the relatively cold 
climate, the construction period for 
paving, grading and sidewalk work 
extends from Apri] through Novem- 
ber. During the construction season, 
two survey crews are assigned to 


tlons 
ing of 
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paving projects, two crews to the 
grading of minor streets, one to 
sidewalk work, and the other crew 
to assist wherever the need is great- 
est. One survey crew is permanently 
assigned to sewer work which is 
carried on throughout the year 
The other crews are occupied dur- 
ing the months 
with preliminary surveys for work 
to be undertaken later and such jobs 
as mending tapes, cutting stakes, 
painting level rods and range poles 
The instrument located in 


non-construction 


room 


the basement of the City Hall, is 
equipped with a 
ample space for storing stakes. The 
city contracts for 2-in. by 1-in. by 


power saw and 


reference to this centerline. Cross 
sections were taken at intervals not 
exceeding 5O ft. The notes were 
then turned over to a member of 
the engineering staff who prepared 
preliminary plans and estimates. 
After the required public hearing 
and approval by the Council, plans 
were drawn and a contract let 
When the contractor was ready 
to begin work, the surveyors again 
set centerline stakes and, as the 
wor); progressed, set line and grade 
stakes for the paving and curb 
These stakes were driven at con- 
venient offsets and at intervals not 
exceeding 50 ft. on the tangent and 


25 ft. on the curves. Radius points 


@ CORNERS cren’t always located in such ploces as this, though it may seem to 
the surveyor thet they are. This shows tie-in to section corner for paving project 


4-ft. stakes in carload lots, one of 


which lasts about a year. 

A major recent project requiring 
extensive surveying activity is that 
known as the Capitol Approach. 
Here a large area was cleared of 
sub-standard housing, and new 
streets and building locations were 
established. Because of the size of 
the territory involved and its hous- 
ing congestion, it was necessary to 
make a closed traverse survey of 
the area. A coordinate system was 
then used to control a development 
of the overall plan including the 
street network. Here again, the sur- 
vey was tied in with the monuments 
set some 60 years ago 

Stillwater Road is another major 
project for which the surveying was 
After the City Council ap- 
Preliminary Order, a 
in order that 


typical 
proved the 
survey was requested 
a cost estimate could be made. The 
survey was made by tying-in each 
terminus to the nearest section line 
The centerline was run out and all 
trees, driveways and structures that 
might be affected were located with 


at all intersecting streets, alleys and 


driveways were also set by the 


surveyors 
The Stillwate: 
proximately $192,000, financed about 
64.5 percent from County Aid, 16.7 
percent from Municipal State Aid 
and the balance of 18.8 percent from 
assessments against abutting prop- 
erty. This financing procedure, uti- 
is typical 
From time 


revenue 


project st ap- 


lizing a variety of funds 
of most major projects 
to time, other sources of 
nclude Bond Issue Funds, Budget 
Funds (which are the City’s share 
for local improvements) and State 
Highway Funds (to cover joint pro- 
jects of the city and state). Rail- 
roads and the local Transit Com- 
pany, when they are involved, also 
participate in the financing of city 
work 

During 1960. the City of Saint 
Paul anticipates an expenditure in 
excess of $10,000,000 in road. bridge 
and sewer construction. The im- 
portant role of surveying in prop- 
erly controlling the accomplishment 
of this vast program is self-evident 
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R. H. VAN DEUSEN 
Township Manager, 
Mount Holly, New Jersey 


ECENT IMPROVEMENTS in the 
art of stump removal have lifted 

this municipal function from the 
stone age to the twentieth century 
in one giant stride 

Previous to the development of 
the modern stump cutter Mount 
Holly, New Jersey, had used the 
time honored method of “dig and 
chop,” otherwise known as “root, 
hog, or die.” A large stump some- 
times took three or four men, a 
truck, lots of cable, a front end 
loader, axes, shovels, power saws 
and about two full days. If it was 
wedged between sidewalk and curb 
it took another day, plus pavement 
and sidewalk replacement cost. If 
you had a lot of patience you could 
treat the stump chemically and wait 
till it rotted out. Either way it took 
a lot of time or a lot of money 

Recently, we became interested in 
the Vermeer Stump Cutter manu- 
factured in Pella, lowa. We decided 
we wouldn't have enough work to 
keep such a machine busy over a 
period of years, so we talked to a 
nearby tree surgeon about a guar- 
antee of $500 worth of business each 
year for four years. We suggested 
he proposition two other communi- 
ties about a similar understanding. 
This he did, successfully. With an 
assured $6,000 worth of business 
over a four-year period the tree sur- 
geon invested approximately $3,000 
in the Vermeer equipment 


$7.50 


10-in. Stump 

Our agreement with the tree sur- 
geon was that he would charge us 
not over 75 cents per diameter inch, 


measured across the top of the 
stump six to twelve inches above the 
surface of the ground. We try to 
cut our trunks off within that range 
above grade to save time in cutting 
out the stumps. The Vermeer stump 
cutter can straddle higher stumps, 
but the higher the stump the more 
cuts necessary for removal and the 
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@ MACHINE will take out 20 to 30 stumps per day, depending on the size; average 
stump is removed in 15 or 20 min.; average cost is 75 cents per inch diameter. 


longer it takes to get the stump out 

On the basis we are using we have 
actually spent about $600 per year 
and the tree surgeon has removed 
stumps in excess of the 800 diameter 
inches which 75 cents per diameter 
inch would pay for. Since a stump 
is not round, we measure a maxi- 
mum and minimum diameter and 
take the average. Thus a stump 
measuring 30 inches one way and 
26 inches another way is added into 
the total as a 28-inch stump. To save 
any argument the tree surgeon has 
been cutting approximately 1000 
average diameter inches for the $600 
annuai fee. 

A very small stump of 6-in. diam- 
eter costs us $4.50 to remove and a 
48-in. stump costs us $36.00 to re- 
move. I think everyone experienced 
with stump removal will agree that 
these costs are very low. The ma- 
chine will do an average 15-in. to 
20-in. stump in about twenty min- 
utes and will take out between 
twenty and thirty stumps a day, de- 
pending on size. 

The machine consists of a hy- 
draulically controlled, power driven, 


cutting wheel that can be lowered 
for successive passes over the stump 
and travels crosswise to complete 
each “bite.” It goes right down into 
the ground and eats out the heart 
of the stump and the roots below 
ground soon perish. The small chips 
fill the cavity left by the removal 
process. These soon rot down and 
become part of the surrounding 
earth. Within one season a new tree 
can be planted in the same spot. 

The design of the machine per- 
mits working right up to the edge 
of curb and sidewalk as the cutter 
makes each pass across the stump 
Heavy screening around the opera- 
tion prevents injury from flying 
chips. The only other equipment 
needed is a street broom to sweep 
the chips from the walk into the 
stump cavity. 

Had we been unable to locate 2 
tree surgeon willing to purchase the 
machine, we planned to purchase it 
ourselves and rent it out to other 
cities and to individuals. On private 
work the income producing potential 
of the machine is such that we be- 
lieve it can be quickly amortized. 
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BRIDGE WIDENING PROGRAM 
GETS PUBLIC PRAISE 


CHARLES D. MILLER 


Field Engineer of Maintenance 
Indiana State Highwa, Department 


N JULY of 1955, a series of 
localized accidents on Indiana 
Route 427, north of Fort Wayne, 
initiated one of the most versatile 
and popular programs ever under- 
taken by the Indiana State Highway 
Department. A weekly recurrence 
of serious to fatal accidents on a 
narrow bridge at this location was 
completely erased when the Fort 
Wayne Sub-District crews cut off 
the massive concrete handrails and 
bolted posts with guard rail on the 
sides of the floor slab, causing a 
widening from 192” to 22’3” on a 
22” concrete pavement. Total cost 
was only $323. The immediate suc- 
cess of this project resulted in a 
two-year legislative 
of $1,000,000 to initiate statewide 
elimination of small bridges with 
handrails closer than 5 ft. from the 


appropriation 


traveled surface 

The first structure on which pre- 
cast concrete slabs were used was 
scheduled for widening on Novem- 
ber 30, 1955. On that date, forty 
supervising engineers who had bee 
attending a convention at French 
Lick Springs Hotel gathered at the 
site on Route 235, 1.85 miles north 
of Medora, Indiana, and 
the crew supervised by Car! 
Kramer, Project Engineer of Sey- 
mour district, place the four pre- 
cast slabs on a previously-set tim- 
ber pile abutment. This changed a 
dangerous 192” wide restriction to 
a safe modern 34 structure. Total 
time of road closure—1 hour and 
20 minutes. Total cost—$2,376.50 


watched 


District Crews Organized 


The demonstrated ease and econ- 
omy of widening the test structure 
impressed the six district engineers 
attending. Each district then or- 
ganized crews to start the elimina- 
tion of narrow and _ substandard 
bridges under 40’ spans. Since the 
first structure was placed in July 
of 1955, 1,030 bridges have been 
widened and replaced under the 
program for a total of $3,315,096.45 
average of $3,218.54 per 


or an 


126 


existing in Indiana. For recording 


purposes the Highway Department 
Structures 


structure. The reconstruction varies 
from the simple 
above to complete removal and re- has listed them as: 1) 
up to replaced by precast and prestressed 


type described 
placement of steel trusses 
140 feet long. To date, the most 
expensive was the replacement of a 
130’ truss with three spans of 40 
50’ and 40’ prestressed slabs. Total 
cost was just under $30,000 on this 


slabs—80 costing $1,421,000: 2 
structures wide ned by prestressed 
slabs—664 costing $1,196,000; 3) 
tructures replaced with corrugated 
netal pipes and arches—-162 costing 
structure $646,000 4) structures widened 
The structures widened to date vith corrugated rnet pipe 64 


have covered almost eve! VI stir $26 S80 


@ BRIDGE failure caused by flood waters. This structure is rather typical of the 
older and often inadequate bridges which have been replaced with modern units 


@ REPLACEMENT of the bridge shown above. The work included widening of the 
channel b; 10 feet, some ditch realinement and the new structure. Total cost was 
$8,367. Bridge was also widened and railings built, providing improved safety 
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widened by removal of handrails 
and replacing with guard rail—60 
costing $25,600 

Several times during the program 
the bridge crews have proven out- 
standing in their efforts to alleviate 
an emergency situation. In June of 
1957 an urgent appeal was made to 
the maintenance department to re- 
construct a bridge on Route 421 
south of Monticello so that the 
usual holiday crowd could get into 
the resort area around Lake Shafer 
The 30-ft. bridge had collapsed and 
local residents estimated that sever- 
al hundred thousand dollars worth 
of business would go out the win- 
dow if the road remained closed 
for any length of time. A crew from 
Fort Wayne was called at 3:30 p.m., 
Wednesday, June 26, and by work- 
ing around the clock, removed the 
old structure, constructed new 
abutments and completed the 
June 29 
30 hours ahead of the estimated 
time. The span of the new bridge 
was 36°. cost $9,344.06. In another 


replaced a 62 


bridge by noon Saturday. 


instance this crew 


@ BEFORE: This picture shows one of the old and inadequote 
steel truss bridges, typical of many of the 1,030 of the 
bridges replaced under the program described in this article. 


steel structure v 12” wide: 


prestressed concrete structure on 
US. 31 north of Louisville with onl 
17 hours of road closure time. Pro- 
longed closing would have caused 
a 19-mile detour and would have 
inconvenienced the public at the 
rate of more than $1,000 per hour 
On US. 6 west of US. 33, a 62 
steel truss was entirely replaced in 
12 hours. On US. 41 
Evansville, a 63° steel truss was re- 
placed and traffic resumed in 8 
hours. On US. 31 north of Louis- 
ville, the crews drove piling and 


north of 


placed supports under a 300’ steel 
bridge so that traffic could use it 
while it was being repaired. Loss 
of this bridge, which was damaged 
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@ HIGHWAY was closed a total of 12 hours for the replacement of old 63-ft. span 
steel! truss with prestressed slabs; bridge was widened from 19 ft. 2 ins. to 30 feet. 


by a large truck, would have cost 
over $1,000,000 

Along with the convenience pro- 
vided to the people of Indiana by 
the bridge widening crews, the re- 
cords of the Indiana State Polk 
indicate that at least 100 lives have 
been saved by remova! of the old 
masonry handrails. Six known col- 
lisions with the new type of rails 
have not resulted in a fatality and 
the Highway Department has no 
knowledge of a fatal collision on 
any of the widened bridges. As 
efficient as the crews have proven 
to be, there are still unfortunate 
incidents that make us wish the 
job could be done quicker. Several 


times since the start of the program, 


@ AFTER: Bridge has been widened for easy flow of traffic 
The 1,030 bridges that were improved represented total ex- 
penditures of $3,315,096, or an average cost of $3,218 each 


a serious mishap nas of 
narrow structure while 
was in the plannin t 
The people of Indiana 
bridge widening program and show 
their appreciation by holding open- 
ing celebrations, praising the crews 


work, and sometimes 


doing the 
actually offering their services and 
land so that we can do a little 
better job than planned. Counties 
are adopting the methods used by 
the State and during the past year 
more county bridges were replaced 
in Indiana than any year in recent 
history. In fact, everybody that has 
ever had anything to do with the 
work has only one comment—“We 


like it.” 





New DEMPSTER Compaction Trailer 
Hauls Up To 200 yds. of Loose Refuse 


Transter Station with 
Hopper Feeder for 
Conventional Packers 





Giant Hopper Alone Holds Contents of 
16 Cu. Yd. Conventional Packer Truck 











ies 
Transter Station for 


DEMPSTER-OUMPSTERS 











Patents Pending 





If your disposal areas have been moved out if your packer trucks 
and DEMPSTER-DUMPSTERS are making longer and longer hauls 

you can cut your costs to the bone with the new DEMPSTER 
Compaction Trailer. This portable transfer station can be placed 
beneath a ramp or. bank in a central location. Then your trucks travel 
only blocks instead of miles. The big hopper itself holds the contents 
of a 16-yard packer truck 

One of the several cities using this new trailer stands to save over 
$32,000 in the first year of operation of only one unit 

The DEMPSTER Compaction Trailer is all hydraulic, and has 
its own power plant. Both the 42-yard and 53-yard models deliver 
60,000 Ibs. hydraulic pressure to the face of the packer plate, enabling 
users to get (depending on the density of the material) 160 to 200 
cu. yds. of loose refuse per trip 

For complete information, send for the free eight-page brochure 
that describes this new development 


Dept. PW-7 DEMPSTER BROTHERS, Knoxville 17, Tenn. 


Inc 








The rolling hopper cover illustrated above 
increases the capacity of the trailer and 
prevents refuse scattering 


To: Dempster Brothers, Dept. pw-7 
Knoxville 17, Tennessee 


Please Send Brochure on New DEMPSTER Compaction 
Trailer 


Name 


Inside view of trailer showing tele Typical load of refuse being ejected 
scopic packer head cylinder that de by the packer plate. No tilting of 
livers pressure of 60,000 pounds the trailer is necessary 
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NEWS BULLETINS 





AMERICAN PUBLIC WORKS ASSOCIATION, 1313 EAST 60th STREET, CHICAGO 37, ILLINOIS 





Prominent Speakers Featured 
at New York Congress 


Chicago, [ll.—Important, current 
topics of prominent authorities char- 
acterize the 1960 Public Works Con- 
gress and Equipment Show to be 
held in New York City, August 
14-17 

New York City’s Mayor Robert 
F. Wagner will welcome APWA 
members and their guests to the 
“Wonder City” 
with its endless 
variety of at- 
tractions. The 
Hon. Robert 
Moses, long- 
time construc- 
tion coordinator 
for New York 
City, will deliver 
the banquet ad- 
dress Wednesday evening, August 
17, at the Hotel Astor. In his long 
career in public service Commis- 
sioner Moses has served as head of 
the New York City and state park 
systems, Chairman of the Tribor- 
ough Bridge and Tunnel Authority, 
Chairman of the New York State 
Power Authority, Chairman of the 
Mayor's Slum Clearance Committee, 
and president of the Jones Beach 
State Parkway Authority. He is 
now serving as chairman of the 
New York World's Fair Commission. 

The opening address will be given 
by John Kenneth Galbraith, Profes- 
sor of Economics, Harvard Univer- 
sity. Prof. Galbraith is author of 
“The Affluent Society,” published 


Mr. Moses 


in 1958, which was on best-seller 
lists for some thirty weeks—the first 
serious economic work to achieve 
such distinction. He is author o! 
several other books on economics 
and has served on the editorial 
board of Fortune for several years 
His articles and reviews are familiar 
to readers of The Reporter, The At- 
lantic Monthly and the New York 
Times 

Many other prominent public 
works officials from all parts of the 
U. S. and from Canada will be par- 
ticipating in the technical sessions 
Mr. A. Bjorkmen, director of pub- 
lic cleansing, Stockholm, Sweden, 
will be among the featured guest 
speakers. 

Eugene Maier, director, Depart- 
ment of Public Works, Houston, 
Texas, will speak on “Transporta- 
tion—The Key to Urban Develop- 
ment.” Stanley Palmer, city en- 
gineer, Kansas City, Mo., will cover 
“Municipal Surveying and Mapping 
Developments.” 

Ladis H. Csanyi, Professor in 
Charge, Bituminous Research Labo- 
ratory, Iowa State University, one 
of the nation’s leading authorities 
on street maintenance research, will 
talk on “Sealing and Patching 
Streets and Highways.” 

These are but a few of the public 
works topics to be covered during 
this four-day meeting. 

Over 125 manufacturers of public 
works equipment and supplies have 
now reserved exhibit space for the 
Equipment Show in New York 
City’s ultra-modern air conditioned 


coliseum. A wide diversity of prod- 
ucts will be on exhibit 

Preparation for the Annual Meet- 
ing are being made by the local 
committee under the Chairmanship 
of Paul R. Screvane, Commissioner, 
Department of Sanitation, New 
York City 

Everyone who registers early and 
pays his registration fee in advance 
will receive, through the courtesy 
of the New York-New Jersey Chap- 
ter of APWA, an attractive fortfolio 
with his name imprinted on it in 
gold. An equally attractive port- 
folio will be presented to the ladies 
A gold covered notebook with a 
ball point pen will be given to ad- 
vance registrants through the cour- 
tesy of the New York local commit- 
tee. In addition, limited to APWA 
members registering in advance, 
there will be a special drawing for 
a grand prize—an automobile (ap- 
proximate prize price—$3,500) 

For further information about 
pre-registration, the 1960 Public 
Works Congress and Equipment 
Show, or membership in the APWA, 
write directly to: The American 
Public Works Association, 1313 East 
60th Street, Chicago 37, Illinois 


Washington Chapter Releases 
Fourth Standardization Report 


Chicago, Ill—The Construction 
Standardization Committee of the 
Washington Chapter of APWA has 
just recently released its Construc- 
tion Standardization Report No. 4 
The Washington Chapter has un- 





OFFICERS: Jean L. Vincenz, San Diego, Calif., President; Frederick W. Crane, Buffalo, N. Y., Vice President. REGIONAL 
DIRECTORS: (term ending 1960) Charles W. Cooke, Hartford, Conn.; R. S. Hopson, Richmond, Va.; H. H. Hester, 
Fort Worth, Texas; (term ending 1961) Louis H. Moehr, Wyandotte, Mich.; John A. Morin, Oakland, Calif.; Roy W. Morse, 
Seattle, Wash.; (term ending 1962) Paul R. Screvane, New York, N. Y.; Albert G. Wyler, New Orleans, Lo.; Edward J. 
Booth, Bismarck, N. D. immediate Past President, Wm. D. Hurst, Winnipeg, Manitoba, Robert D. Bugher, Exec. Director. 


PUBLIC WORKS for July, 1960 


129 





dertaken the task of preparing a 
set of standard specifications for 
municipal construction work which 
will be applicable and acceptable to 
all cities in the State of Washing- 
ton. 

The Committee’s fourth report 
represents another step forward in 
realizing this goal. The committee 
reports that the work of some of the 
subcommittees has progressed to the 
point where drafts are almost ready 
for submission to the various cities 
for the first review. To insure the 
very best and most widely accept- 
able snecifications possible, an elab- 
orate system of checks and reviews 
has been established so that before 
becoming final every section of the 
specifications will be subject to the 
review and criticism of every city 
and every individual in the State 


complete in themselves will be 
issued for use 

The basic purpose of the program 
is to obtain better workmanship in 
municipal construction and to effect 
greater economy in the use of the 
tax dollar 

The Committee's 
presently concentrated on the prepa- 
ration of 
specifications which, as far as gen- 


activities are 


municipal construction 


eral form is concerned, will b 
comparable to those of the Wash- 
ington State Highway Department 


These specifications will contain re- 


quirements for the construction of 


streets and highways, storm and 
sanitary sewers, water distribution, 
and related work, and will be fur- 
ther broken down to cover every 
possible phase of the construction 
operation. In conjunction with the 


specifications, standard designs fo 


Activated in 1956, the Committee 
is the direct result of a panel pre- 
sentation at the first annual meet- 
ing of the Washington State Chapter 
of APWA. This presentation out- 
lined the various construction prob- 
lems and the higher costs evidenced 
in many cities and towns of the 
State, due to the fact that there was 
a multiplicity of designs and pro- 

Various 
which if 


cedural requirements in 


phases of construction, 


carefully analyzed, could be stand- 
ardized to the benefit of all. The 
fundamental principle of municipal 
onstruction standardization was 
established at this time as being one 
f effecting greater economy so that 
may be more effec- 
With this basic prin- 
ple in mind, the Committee pro- 
ceeded with this task 


Committee meetings and discussions 


the tax dolla 


tive ly used 


Subsequent 


who may have any possible interest 
in, or knowledge of the matter. This such items as manholes, castings with municipal engineers through- 
will, of course, greatly increase the catch basins, curbs and it the State ynfirmed the extreme 
time and labor required for comple- 


tion, but such a procedure has beer The standardizat 


being prepared need for mur pal ynstruction 
standardization 

R. G. Anderson, Chief, Construc- 
tion Division, Department of Public 
Works, Tacoma, Wash., is presently 


s executive 


considered necessary by the com- the Washington Chapter has beer 
endorsed by the Washington Stat 
Good Roads Assox lation, the Wash- 
fulness. The committee estimates ington State Highway Users Asso- 
that completion of the task may ciation, the Washington Man- 
take approximately another two ager’s Association and the Ass This wor 
In the interim, ciation of Washington Cities 


mittee to insure that the end prod- 
uct will provide the ultimate in use- 
chairman of the Chapts 
committee 

Washington 
sections lustration 


years Chapter is tient i 


don’t SPLIT or BREAK 
even after our SEVERE weather”, 


says John Zablotny 
Supt. of Highways, 
Cheektowaga, N. Y. 


“Saves time and labor 
and gives us better roads. 


“In our 200 miles of roads to be main- 

tained we have found Ramflex has definite 

advantages. It imparts rubberiness to asphalt so 

that our roads resist splitting in cold weather. Similarly. 


PAMPEEX 5. 6 voce 


rubber powder, developed by the 
U. S. Rubber Reclaiming Co 


ond can be purchosed in ony 
omovunt. Romfiex is added no shoving has been noticed even under heavy traffic conditions 


directly to the aggregate in pug All this adds up to better paving at low cost and practically no maintenance. 
mill before the asphalt. Can be And—Ramfiex Rubber Roads are especially appealling to motoring tax- 
put down by any competent payers because “when rubber rolls on a rubber road ... everybody “SAVES”. 


asphalt contractor and requires 
ee eect: U. S. RUBBER RECLAIMING COMPANY, INC. 
P.O. BOX 365 BUFFALO 5, N.Y. 


it makes asphalt less brittle which holds the aggregate firmly 
thus reducing breaking. Asphalt containing Ramflex 
does not emulsify and retains its adhesion to the base 


in place 


moreover, 


Write for Literature No, 25 
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LOAD PACKER 


Me 
4 
Pe 


UJ N MATC H FD 1. FASTEST OPERATION — Crew starts reload- 
ing in just 4 seconds... full cycle takes only 10 


1 seconds. 
F i 2. GREATEST COMPACTION — Divect thrust 


compaction packs more per yard than any 


PERFORMANCE competitive unit 


3. BIGGEST LEGAL PAYLOADS — Biggest loads 
IN on any given chassis for two reasons. First, 
dead weight is cut to a minimum; second, tele- 


scopic hoist eliminates heavy sub-frames and 


SIX improves weight distribution. 


4. LARGEST LOWEST HOPPER — Big 1!» cubic 


yard, 74 inch wide hopper, plus low loading height. 

“8 
M 0 | EY SAVI NG 5. SAFEST, MOST DEPENDABLE — Controls are 
simple, foolproof. Operator has positive control. 


VES Fewer moving parts, less linkage, few adjustments. 
6. GREATEST ECONOMY — Biggest hopper and 


fastest packing cycle cut fuel costs and equip- 
ment wear. 


f 4 t more obout the efficiency engineered BIG SIx performonce of the 
Lood- Pocker 600 from your Goer Wood - St. Paw! truck equipment distribvtor 


Ask him to show you the colorful, sound film, “The BIG-6 Story soon 


, oat 
CTT 4 Leet ts 
INDUSTRIES, ING. 
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of important advancements being 
made in the public works field by 
Chapters of the American Public 
Works Association. 


Spring Meeting 
of New York-New Jersey 
Metropolitan Chapter, APWA 


Spring rain clouds parted and the 
sun shone brightly on the trim new 
garage of the Village of Hempstead, 
New York as the New York-New 
Jersey Metropolitan Chapter of 
APWA convened there for its Spring 
Meeting on May 12, 1960. The pro- 
gram included a luncheon with a 
welcoming address by Mayor W. O 
Gulde of Hempstead, followed by a 
paper on mosquito control by LeRoy 


Kinsey, Nassau County Deputy 
Commissioner of Public Works, and 
a paper on asphalt production by 
Jerry J. Pike, Esso-Hunble Corpo- 
ration. In addition to an excellent 
equipment show on the Village 
garage grounds, inspection trips were 
conducted by bus to the Nassau 
County Sewage Treatment Plant; a 
County Marina; the Marine Build- 
ing for Mosquito Control and the 
Police Department Marine Division 
The evening program included 
dinner at Nassau County Salisburg 
Park followed by remarks from 
Meeting Chairman F. R. Rundle, 
Engineer and Superintendent of 
Public Works, Village of Hempstead 
and an address by United States 
Congressman Frank J. Becker. 








The Consulting Engineer's Place in APWA 


The professional engineer, serving as a consultant to various gov- 
ernmental bodies and especially to fast-growing metropolitan areas 
and municipalities, is hard pressed to keep fully abreast of the tech- 
nological advances of the art he practices and of the day-to-day 
developments throughout the length and breadth of this great land 
It is mandatory that he utilize fully the concise summaries and con- 
clusions presented in such publications as Pustic Worxs Magazine, 
the APWA News-Letter, and the like 


Certainly if he is engaged in one or several of the pressing prob- 


If your equipment 
+ rki f | d ] lems of modern living, such as are found in the fields of traffic, park- 
iS wo ng a H ay! ing, refuse collection and disposal, sewerage and sewage treat- 


ment, water supply, street paving, airport development and the newer: 
SERVIS RECORDERS show field of air pollution control, he cannot serve his clients properly 
“idle time” and “busy time” 


unless he keeps pace with the advances of his specialty and knows 
F 


how to apply the best possible solution dictated by the local condi- 
Guard against costly inactivity! Install 


tions prevailing 
Membership in service and technical 
earliest affiliations was the American Society for Municipal Improve- 
ments, a predecessor of APWA—are the tools he has to use to keep 
tamperproof Servis Recorders on street 
cleaners, dump trucks, front-end loaders 
and municipal and county fleets. 
A clock mechanism turns a chart on which 


alert to the very rapidly changing conditions. Attendance at sectional 
and local area meetings and APWA's Annual Public Works Con- 

is accurately recorded the length of all 

stops and delays as well as the working 


gress & Equipment Show, with active participation in committee 
time of all equipment. Engine idling time, 


work and discussions, broadens one’s knowledge of practical solu- 
tions to localized problems, and further, it is good business. Personal 
contacts made at such assemblies are invaluable from a long range 

too, can be recorded distinctly so that fuel 

economies can be effected. 

Permanent records made for one day, 


business engagement viewpoint. Only people can give you the oppor- 
three day, or weekly periods. 


tunity to demonstrate your special knowledge of the problem con- 
fronting them. Black & Veatch have a long established policy of 
Used by progressive commercial truckers 
for 46 years... The low cost will surprise you! 


associations—one of my 


attending such meetings 

So it should be fundamental 
service to our fellow men, that we maintain active membership plus 
participation in APWA affairs. Without the data thus gleaned, we 


cannot properly serve our clients 


to your success and to the proper 


E. L. Filby 


Ellsworth Filby, civil and sanitary 
partner of Black and Veatch Consulting Engineers, 
Kansas City, Mo., has member of the 
American Public Works since 1944 
A graduate of Cornell University, Mr. Filby has 
held such positions as Chief Engineer, Florida 
State Board of Health, and Sanitary Engineer, 
South Carolina State Board of Health. He has 
been with Black and Veatch since 195] 


engineer, a 


a] Ask for the name and address of 
Mr. S-R, our nearest qualified rep- 
representative, for 
help on your prob- 
lems or write for 
our new “Off-the- 

Highway Bulletin" & 


been a 
Association 


Mr. Filby 


| THE SERVICE RECORDER COMPANY | 


| 10158 Rockwell Ave. + Cleveland 14, Ohie | 
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MORE and MORE 


cities..towns..private contractors 


benefit with 


paveroox POWER PACKING” 


More and more communities 
are turning to Daybrook Pow- 
er Packers because of their 
proven record of increased col- 
lection efficiency. Continuous 
loading, pre-crushing of all 
material before it enters the 
body, and then compaction 
into the body results in more 
collections per load and better 
compaction of the load. Other 
outstanding advantages in- 
clude far safer operation, lower 
maintenance and lower op- 
erating costs. 





vy 
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Daybrook Power Packers are 
being operated in leading cities 
from coast-to-coast. Their re- 
ports of outstanding perform- 
ance of Power Packers have been 
based on field operation ; 
testimony of the convincing job 
Power Packers are doing for 
others and can do for you, too! 


See the actual proof of Day- Daybrook—manvufacturer of a full line 
brook Power Packing. : of truck equipment for cities, counties, 
state and federal governments— 
Let us plan a Power Packer demon- 
stration in your city on a route of Aluminum and Steel 
your choice. You name the date . . . @ DUMP BODIES 
Daybrook will stand by the results! 7 
Underbody and Telescopic 


. @ HYDRAULIC HOISTS 


Let us show the 20-minute color 


movie, “Power Packing’, in your @ POWER GATE® 


office or to a group of your officials. 
. B F . (hydraulic end gate) 


© 
@ POWER LOADER 


Or, let us send you a copy of the 
Daybrook Power Packer brochure, (hydraulic crane for trucks) 


More Efficient Refuse Collection’’. © POWER PACKER 
Write today! (refuse collection body) 


Daybrook Power Packers are now available in 16, 18, and 20 cubic 
yard capacities, and can be equipped with Sani-Tainer refuse 
container method for collecting commercial and industrial refuse. 
Sani-Tainers are available in 1, 2, and 3 cubic yard capacities. 


DAYBROOK HYDRAULIC DIVISION 
BOWLING GREEN * OHIO 





In Minutes 
WITH TH 


VERMEER POW-R-STUMP CUTTER 


You needn't be stumped any longer when you're faced with the job of removing 
unsightly tree stumps. One machine—the original Vermeer POW-R-STU MP 
CUTTER—<an solve your problems in less time, with less work and at lower cost 
than you ever thought possible. Save hundreds of man hours and thousands of 
dollars annually. A real profit maker for tree service firms. The STUMP 
CUTTER tears into stumps of any size, and just minutes later nothing remains 
but a hole 10” deep and a pile of chips. One-man operated, the Vermeer POW- 
R-STUMP CUTTER allows close quarter cutting to sidewalks, buildings, curbs 
and driveways without damage. Tested, proved and approved in municipalities, 
parks, golf courses and cemeteries all over the country. Hundreds in use. Rug 
gedly built for years of trouble-free service, the POW-R-STUMP CUTTER is a 
real time saver . . . a real labor saver! There's only one POW-R-STUMP 
CUTTER ... ask for a demonstration. (Registered under U.S. Patent No. 2912022) 


MAIL COUPON FOR COMPLETE ILLUSTRATED 
LITERATURE AND LOW PRICES NOW 


Send complete descriptive literature ond prices on your 
POW-R-STUMP CUTTER to 


: TITLE or DEPT. . 
FIRM 

; ADDRESS 

1 CITY .. 


ERMEER MANUFACTURING CO. 
1439 W. WASHINGTON «+ PELLA, IOWA 


An outstanding example of long 
and loyal public service was brought 
to the attention of the Chapter when 
Louis Lembo, Foreman in the Street 
Department of the Village of Ridge- 
wood, New Jersey, was honored on 
the eve of his retirement after 52 
years of service to the village 


Six New Firms Become 
Sustaining Members of APWA 


Chicago, Ill.—The American Pub- 
lic Works Association is pleased to 
announce that six new firms have 
recently joined the ranks of APWA 
Sustaining Members 

They are the Industrial Division 
of The Harnischfeger Corp., Mil- 
waukee, Wis., Motorola Communi- 
cations and Electronics, Inc., Chi- 
cago, Ill. The Lock Joint Pipe Co., 
East Orange, N. J.. The Tarrant 
Manufacturing Co. Saratoga 
Springs, New York, Morton Salt 
Company, Chicago, Illinois, and 
Truck Equipment Corporation 
Richmond, Va 

The APWA has established a spe- 
cial membership open to the manu- 
facturers of public works equipment 
and supplies, whereby they can 
make and maintain direct contact 
with officials and practices in the 
public works field. The manufac- 
turer has played an important role 
in the public works field through 
improved products that are con- 
stantly being developed to increas« 
the efficiency of governmental op- 
erations 

* o = 


Parking Meter Attendants 


Improved motorists understand- 
ing of the parking regulations and 
their purposes will be the first as- 
signment of the new 100 women 
parking meter attendant force of 
New York City’s Traffic Depart- 
ment. The women, who completed 
their two-week training courses on 
May 3lst, during their first week of 
duty, sought to increase understand- 
ng of the laws by distributing 
pamphlets to motorists containing 
excerpts from the New York City 
traffic regulations specifically per- 
taining to parking at street and off- 
street metered spaces Thereafter 
five-member meter-attendant teams 
patrolling on rotating shifts, 8 A.M 
to 10 P.M. seven days per week 
issue summonses to cars parked 
illegally at meters in the 210 busi- 
ness and commercial districts of the 
City 

The pamphlet entitled “Assur« 
your parking place,” advises mo- 
torists that by voluntarily observing 
time limitations,” established by 
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parking meters, they protect their 
own right to park, when they need 
it and will avoid summonses. Park- 
ing meters are described as a means 
of giving the maximum number of 
people a chance to park in areas 
where curb space is at a premium. 
During 1959 over 75,000,000 motor- 
ists used the 52,000 metered-parking 
spaces on New York City’s streets. 

The two major points made in the 
1) A motorist must 
deposit a coin immediately upon 
parking his vehicle unless he chooses 
to use any unexpired time left by 
a previous parker; and 2) A mo- 
torist may not park at any curb 
meter for a consecutive period of 
time longer than that permitted in 
the meter zone, nor deposit any 
additional coins to extend the time. 

The women will be attired in Air 
Force blue uniforms with fitted 
jackets, skirts and hats, a navy 
scarf, tailored white shirt and black 
pumps 


pamphlets are: 


Snow and Ice Control 
in Wayne Co., Mich. 


The snowfall for the 1958-1959 
winter in Wayne Co., Mich. was 
31 inches or about 80 percent of 
normal. The Highway Maintenance 
Division of the Board of County 
Road Commissioners operated 110 
patrol 
graders from its various yards, ac- 


snow plows and 14 motor 
cording to the annual report from 
which these data are taken. Prede- 
termined routes were followed by 
plow drivers so that state trunk- 
lines and County primary roads re- 
attention local roads 
residential streets last. 


ceived first; 
next; and 
Many light snowfalls create a seri- 
ous problem, as heavy highway traf- 
fic immediately packs down light 
snow and an icy condition results 
Salt is applied promptly over the 
surface of the highway by trucks 
equipped with mechanical spreaders 
Approximately 75,693 tons of salt 
were used during the winter of 1958- 
59. It was stockpiled in 15 strategic 
locations throughout the county to 
lessen the distance to critical areas. 

Snow fences were used on county 
and state trunklines where 
necessary. They were erected on 
private property, 50 to 100 feet off 
areas 


roads 


the right-of-way, in open 
where permission was received from 
property owners. Snow fences are 
erected during the month of No- 
vember before the first snowfall and 
are removed early enough in the 
spring so that property owners are 


not inconvenienced 
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BRUSH DISPOSAL CREWS OPERATE 
FULL TIME WITH THE TROUBLE-FREE 


CITY 


This low-maintenance Fitchburg Chipper is dis 
posing of brush in the City of Holland, Michigan 


PUBLIC WORKS 
DEPT 


“Ovr Fitchburg Chipper 
consolidotes the bulk, 
thereby lessening 
dumping operations 

W requires minimum 
maintenance ond 
monpower.” 

Dept. of Public Works 
Stote of Rhode Island 


TREE COMPANY 


“We hove never hod 
one (Fitchburg Chipper) 
weor out or give 
excessive trouble’ 
Chipper still operating 
offer 9 yeors 

Dovey Tree Surgery 

Co. lid 
Sen Froncisco, Collf. 


’‘ 


UTILITY 


“Our men hove been 
porticulorly pleased 
with their Fitchburg 
Chippers .. . they ore 
rugged ond reliable.” 
Rocklond Light 

& Power Company 
Nyock, New York 


F ITCHBURC 
FNCINEERING 
(CORPORATION 


y 





When crews go out to trim trees, it's costly to have machine 
breakdown. That's why foresters, park superintendents, line 
clearing supervisors, and tree companies prefer the Fitchburg 
Chipper 
busy, trouble-free service, no down-time 


This well-engineered brush chipper is designed for 


The rugged Fitchburg Chipper requires little upkeep, and has 
low maintenance cost. It's economical to operate. And crews 
like the exclusive spring-activated feed plate which adjusts 
itself automatically to any size brush up to its rated capacity 
This patented feed-plate provides protection from damage 


from foreign materials, makes for greater crew safety 


The Fitchburg Chipper is engineered to work fast, safely, and 
to be always “ready to go.” It's the chipper which won't slow 
down your crews, lets you plan their work intelligently—saves 


you time and money 


Please send in the coupon for more information, and for cop- 
ies of articles on chipping which appeared recently in leading 
publications. These feature articles describe five methods of 
brush disposal and ten new ways to utilize “by-product” chips 


Send for your copies, they are well worthwhile 


a a oe ee a ae 


FITCHBURG ENGINEERING CORPORATION 
Dept. PW-67, Fitchburg, Massachusetts 


] Please send me important articles which describe 
5 methods of brush disposal, and 10 new woys to 
utilize brush chips 


Re ae cee ce oe ae oe oe oe ee eo oe ee ad 


] Please send more information on Fitchburg Chippers 


Nome 
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Prepared by ALVIN R. JACOBSON, Pa. D. 
Associate Professor and Head, Division of Sanitary Science, Columbia University School of Public Health 


Demineralization 
At Coalinga 


Coalinga, Calif., with a population 
of approximately 6,300, has been de- 
mineralizing its hard-water supply 
by means of a process developed by 
Ionics, Inc. The process of electro- 
dialysis employs a unique applica- 
tion of ion-exchange resins for re- 
moving minerals from water. The 
equipment used in a demineraliza- 
tion plant includes: One or more 
demineralization units, electrical 
equipment, pumps, chemical-feed 
equipment, filters and hydraulic and 
electrical controls. A demineralizer 
unit is known as a “stack” which 
may be thought of as a many-lay- 
ered sandwich. Each pair of one 
type of layer represents two dif- 
ferent kinds of ion-exchange mem- 
brane sheets that are permeable on 
a selective basis (permselective)— 
that is, permeable to charged ions 
under certain conditions and im- 
permeable to water. One membrane 
is permeable to positive ions (ca- 
tions); the other is permeable to 
negative ions (anions). The other 
types of layers are spacers with 
channels cut in them; one spacer 
for water being demineralized, the 
other space for waste water. When 
a direct current flows through the 
stack from cathode to anode, ions 
are attracted toward their opposite 
pole, pass through the membrane 
selective for them, into the adjacent 
waste channel, and are concentrated 
in this channel. The average re- 
moval of minerals through the four 
stacks at the Coalinga plant is about 
83 percent. The one serious operat- 
ing difficulty, short filter life and 
clogging of the stacks, apparently 
resulted from providing feedwater 
for the plant from a relatively in- 
active water main containing sus- 
pended matter. The water produced 
has been accepted by the citizens 
and as far as they are concerned, 


136 


the plant is a success. The supply 
being replaced was extremely costly 
to the individual—a cent a gallon 

“Domestic Water Supply De- 
mineralization At Coalinga. By Ed- 
mund S. Cory, Henry J. Ongerth, 
and Reginald O. Phelps. Journal 
A.W.W.A., May, 1960. 


Miami's Master 
Water Plan 

Metropolitan Miami is experienc- 
ing a rapid rate of population growth 
which is expected to continue for 
many years. The Department of 
Water and Sewers is a semi-au- 
tonomous public agency operated 
by the Water and Sewer Board, 
with authority to issue revenue 
bonds to finance construction of 
facilities. Planning for future water 
demands is an essential part of this 
Department's program. Two large 
water treatment plants, distribution 
pumping stations and storage reser- 
voirs and other waterworks facili- 


ties serve a present permanent 
population of approximately 560,000 
in metropolitan Miami. The Depart- 
ment maintains a full time engineer- 
ing planning section. Special em- 
phasis is placed on stage develop- 
ment of water supply facilities be- 
cause of rapid growth. The most 
recent planning completed in 1959 
was divided into three basic parts 
1. “Population Study and Water Re- 
quirements”; II. Supply and “Treat- 
and III. “Distribution Sys- 
tem.” A master plan was prepared 
for improvement of existing distri- 
bution facilities and for develop- 
ment of new distribution facilities 
A schedule for development of 
pumping, storage and transmission 
facilities was also prepared. The 
estimated total cost based on present 
day prices is $25 million 

“Miami's Master Water Plan for 
Current and Future Water Needs.” 
By C. F. Wertz, Director, Garrett 
Sloan, Chief Engr., and David B. 


ment”: 
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Courtesy Water and Sewage Warks 
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Uses hundreds of 


IOWA FIRE HYDRANTS 
and GATE VALVES 


Iowa Fire Hydrants and Gate Valves form an im- 
portant part of the more than $4,000,000 investment 
in water and sewage facilities for a completely new 
“City Within a City”, a Perini-Westward develop- 
ment, entirely within the city limits of West Palm 
Beach, Florida. One of the owners is Louis R. Perini, 
Chairman of the Board of the Milwaukee Braves 
and President of Perini Corporation. 
The eye-catching central pavilion dominates a 12- 
acre exhibit in the nine-square-mile area where more = 
than 40,000 people are expected to live. Hundreds One of hundreds of Iowa fire hydrants 
of Iowa valves and hydrants were installed to con- and gate valves being installed at 
trol the flow of water and provide fire protection choclate al Woes eed —og 
throughout the 100 miles of cast iron water mains 
serving this $450,000,000 development. 
The fowa products were selected because of their 
proved long life and easy .maintenance...plus the 
assurance that parts and replacements will be always Let us send you 
available. Such longtime future service is an impor- details on lowa's 


tant part of every purchase of Iowa products. ~~ = +b mes 


IOWA VALVE COMPANY 


Oskaloosa, lowa 
A subsidiary of James B. Clow & Sons, Inc. 
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Preston, Water Production Supt., 
Dept. of Water and Sewers, Miami, 
Fla. Water & Sewage Works, May, 
1960. 


Some Practical 
Ideas 

In this article the author states 
that if a water works man has the 
ability to work with tools and has 
some curiosity and resourcefulness 
he can come up with many new 
ideas and relatively inexpensive 
gadgets which may be of consider- 
able help in improvement of water 
works maintenance. The author de- 





scribes several of these devices, to- 
gether with photos, which may be 
used in any system, large or small 
The devices described include a 
transistor-equipped “midget leak 
detector”; a periscopic flash light 
for determining whether a hydrant 
is drained or the valve is leaking; 
a mechanical device for lifting man- 
hole covers; a hydraulic pipe cutter 
that fits into a narrow trench; metal 
barricades; a simple meter repai! 
bench; a truck-mounted hydraulic 
hoist capable of lifting as much as 
1,000 pounds; a good diaphragm- 
type trench pump; a small pump 
mounted on a car or truck engine 


Horsepower 


Substitution of mechanical horsepower for human muscle-power, is 
largely responsible for the amazing expansion of the U. S. economy 


until it leads the world with the highest standard of living 


Economists 


call it the American industrial revolution 
M & H is truly a product of the American industrial revolution 


The Company's real growth and development started in 193: 


) when 


M & H was reorganized and joined the mechanical horsepower move 

ment. About that time the electric motor was being introduced as a 

source of industrial power. Realizing this trend, M & H Management 

redesigned its products and modernized its production equipment 
Slow, tedious, hand-operated manufacturing pro 

cesses were discarded. Sand equipment, cranes, ma 


chine tools, every M & H wheel 
turned by electric power 


Rapidly the Company's volume 


was soon being 


of sales and 


production began to grow. With the years, it gath 
ered momentum because the M & H plant modern 
ization kept up with new developments and never 
stopped. The Company's annual sales volume now 
makes it one of the most successful valve and hy 
drant producers in the country —thoroughly equip 
ped to provide highest quality products for water 


works improvements 


(No. 2 of a Series) 


M:zH VALVE 


AND FITTINGS 


ALABAMA 


COMPANY 


and several other devices which are 
relatively inexpensive to make and 
can be very useful in any water 
works maintenance program. 

“Some Practical Ideas on Water 
Distribution Maintenance That Can 
Be Used in Any System, Large or 
Small.” By H. W. Niemeyer, Supt 
of Distribution, Indianapolis Wate: 
Co. The American City, May, 1960 


Milwaukee's 
Water Plan 


At the present time Milwaukee 
has underway a $35 million water 
works improvement program. The 
largest segment of this program, the 
South Side Water Works, is de- 
signed to augment the existing in- 
take, purification and base-load 
pumping stations located on the 
North side. The new South Side 
plant is to consist of a new intake, 
raw water pumping station, raw wa- 
ter conduit, plant, 
pumping station and feeder mains 
The plant will have a rated capacity 
of 100 mgd and is scheduled for 


purification 


completion in 1962. In the meantime, 
the growing load must be carried by 
means of the existing plant facili- 
ties, plus such improvements and 
operational changes as can be de- 
vised. These improvements consist 
of booster stations, feeder mains and 
a Control Center. The Control Cen- 
ter consists of three different sys- 
tems: 1) A data-logging system; 2) 
an internal telephone system; and 
3) radio communication to mobile 
Under the heading of 
operational changes, three 
gories might be mentioned. The first 
is the operation of the entire water 
works as a more tightly knit system, 


equipment 


cate- 


rather than as individual facilities 
operating on a cooperative but not 
centrally directed basis. The second 
nvolves the changing and redistrict- 
ing of some of the booster districts 
The third procedure is one which 
must be continued for at least two 
more years—sprinkling restrictions 
“Making Milwaukee's System 
Work ‘Harder’ to Meet Metro De- 
mands.” By Arthur Rynders, Su- 
perintendent of Water Works, Mil- 
waukee, Wisc Water Works 
Engineering, May, 1960 


Study of 
Ground Water Quality 

An excellent study by the Suf- 
folk County Dept. of Health of the 
present extent of contamination of 
ground water in Suffolk County, 
Long Island, New York, is partially 
abstracted and quoted in this article 
to illustrate the methods of making 
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At City of Attleboro, Mass.. operator checks level Receiver. Telemetered information helps him even 
on six different wells miles apart by simply out well-loads prevents “sapping” a well prema- 
flipping sclector switch under Teletax Indicating turcly. Consulting Engineer: Julian White, Boston 


at Attleboro, Massachusetts 
Foxboro Telemetering puts this man at six 
different wells... without ever leaving the panel 


pump of sequence to assure that all wells contri 

ff that's n f informatior bute evenly instead of one or two 
xboro Teleta lemetering delivers carrving the whole load 

the central pumpu ition at Attle Foxboro Teletax Telemeterine can 

Mass. And m wells up to four save your community money, and vour 

cs away personnel hundreds of miles of legwork 

And it’s all automatic, too. If the clear And help make your system operate more 

needs in d supply, Foxboro ethciently, to Ask vour local Foxboro 


letax sends star signal to addi- Field Engineer about it. Or write for 


; ’ 


ial pumps until the demand is met Bulletin 17-11. The Foxboro ( ompany, 
nps are added in pre-determined 267 Norfolk St.. Foxboro, Mass 
“Reg. U.S. Pat. OF 


At well-head, two Foxboro Teletax trans- 
mitters are used. Left instrument transmits 
well level: transmitter at right signals rate 
oS Caw of flow from well to reservoir. Other signals 
report on pump status permit turning 


TELETAZX TELEMETERING it on or off from central station 
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the study and to describe the con- 
ditions that were found. The sources 
of pollution include industrial plants 
discharging wastes containing nitric 
acid, hexavalent chromium, cad- 
mium, nickel, cyanide, and synthetic 
detergents. It is estimated that 
laundried and laundromats use about 
4 mg of water and 40,000 lbs. of 
washing compounds per month. The 
wastes from these laundry facilities 
contain approximately 250 mg/L of 
synthetic detergent based on the as- 
sumption that 25 percent of the 
washing compounds is composed of 
synthetic detergent. It is also esti- 


ATLANTA chose STEEL PIPE 


mated that 95 percent of the do- 
mestic and sanitary sewage in the 
county is discharged through sub- 
surface leaching systems into the 
ground water. In addition, there are 
scavenger disposal sites throughout 
the county where over 100,000 gpd 
of cesspool and other liquid waste 
are discharged. In addition to do- 
mestic and industrial wells being 
contaminated with cadmium, chro- 
mium, zine and syndets, these wells 
have indicated the presence of de- 
composing organic substances, par- 
ticularly) large amounts of free 
ammonia, indicating in many cases 


... every length was hydrostatically tested in 
the shop to AWWA standards! 


To provide for industrial and residential expansion in South 
Fulton County, Atlanta Water Works installed an additional 
8,200 ft. of steel pipe along Fairburn Road. This new line in- 
cudes 2,916 ft. of 36 in. pipe and 6,200 ft. of 30 in. pipe, all with 
5/16 in. wall thickness and in 50 ft. lengths. 


Srrenotn 
Ticutness 
Evasricity 
Economy 


- 


Lonctire 


a 


... these are inherent qualities 
of fabricated steel pipe. Com- 
pare steel pipe with other types 
... you'll see why “wherever 
water flows, steel pipes it best.” 
You can always specify steel 
pipe with confidence. 


For your copy of the latest steel pipe brochure, write — 


STEEL PLATE FABRICATORS ASSOCIATION 
105 West Madison Street + Chicago 2, Illinois 


_ 


the freshness of the sewage and the 
close proximity of the discharge. 
About 70 percent of the population 
obtains its water from some 90 com- 
munal or public water supply sys- 
tems, the remainder of the people 
being served by approximately 150,- 
000 individual wells, some located 
on lots of 4,000 to 7,500 sq. ft. in area, 
this space being shared with indi- 
vidual sewage disposal systems. 
Syndets have varied from 0.3 to 12 
mg/L in 7 of the public water sup- 
plies. About 35 per cent of the in- 
dividual wells sampled were found 
to contain syndets indicating that 
about 17,000 wells contain synthetic 
detergents in the county, in amounts 
up to 45 mg/L. The syndet prob- 
lem is one which becomes more 
severe with the passage of time as 
shown by the results of this study 
In addition, bacteriological analyses 
have shown coliform organisms in 
concentrations varying from an 
MPN of 2.2 to more than 2,400 per 
100 ml. The authors conclude with 
a plea for additional research in 
order that solutions may be forth- 
coming to some of these problems 

“A Study of Ground Water 
Quality and Contamination 
Sources.” Pustic Works, June, 1960 


San Antonio's 
Water Program 


A vast program, 
highlighted by construction of three 


improvement 


new electrically-operated primary 
pumping stations, new elevated and 
ground storage tanks and 130 miles 
of mains, is nearing completion to 
a population of over 550,000 


San Antonio's only source of water 


serve 


at present is the Edwards Limestone 
formation which may be inadequate 
in 3 to 5 years according to engi- 
The largest of the 
three new pumping stations, costing 
$1,700,000, is located atop the city’s 
flood known as 
Olmos Basin and is served by four 
The station has four 
high service pumps with a rated ca- 
pacity of 60 mgd. Another one of 
the new pumping stations is located 


neering studies 


control reservoir 


artesian weils 


in the downtown high value district 
and has four new electrically-driven 
with a combined rated ca- 
of 52 mgd. The third 


major pumping station is located on 


pumps 
pacity new 
the west side and draws its water 
from three wells; its four high serv- 
ice pumps have a combined capacity 
of 33 mgd. These three stations have 
ground storage tanks of 5 million. 
800,000 and 5 million gallons ca- 
pacity, respectively. The new elec- 
tric plant being designed will be 
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Are you hearing customer complaints about 
low water pressure? After the spring's heavy rains 
which filled reservoirs to the brim all over the 
country, there should be no water shortage. The 
problem probably rests underground . . . mains 
and distribution grids choked by pressure-killing 
tuberculation and corrosion. 

There's one sure cure for your pressure prob- 
lem the Centriline Process. Centrilining per- 
manently increases carrying capacities in all sizes 
of pipe by eliminating tuberculation and corro- 
sion forever. After loose scale and tubercules are 


removed from the pipe, the Centriline machine 
applies a smooth, uniform coating of cement- 
mortar to the pipe wall by centrifugal force. Fast 
and economical, Centrilining is accomplished with 
a minimum of interruption to surface traffic, since 
the pipes are lined in place and excavations are 
not required at laterals and services. 

With the introduction of the new, small diam- 
eter Centriline machine, you can permanently 
protect all water lines from 4 to 144 inches in 
diameter. Send today for our new brochure which 
fully describes the Centriline Process. 


CENTRILINE CORPORATION 


A Subsidiary of Raymond International Inc. 


140 Cedar Street 
New York 6, N. Y. 
WoOrth 2-1429 
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Branch Offices in Principal 
Cities of the United States, 
Canada and Latin America. 





operated by remote control with a 
capacity of 30 mgd at a cost of $725,- 
000. The three new 1.5 mg elevated 
Storage tanks being erected are of 
the radial-cone bottom type and will 
cost $270,000 each. A total of 132 
miles of distribution mains are to 
be installed ranging in size from 36 
inches down to 12 inches, with some 
6- and 8-inch. Studies are being 
completed toward the development 
of a master plan for metropolitan 
San Antonio. 

“San Antonio Is Catching Up On 
Overdue Water Works Improve- 
ments.” By R. A. Thompson, Jr., 
General Manager, City Water Board, 
San Antonio, Texas. Pustic Works, 
June, 1960. 


George H. Deming. Director, Confer- 
ence on Metropolitan Area Problems; 
Director, Metropolitan Areas Prograrn 
Institute of Public Administration 
Water Works Engineering, May. 1960 

“Lime Recovery Pays in Miami.” 
First plant pays for itself in five years 
By C. F. Wertz, Director, Dept. of Water 
and Sewers, Miami, Florida. The Amer- 
ican City, May, 1960 

“Opportunity and Savings in Spotting 
Leakages in Rural Nets.” Opportunit 
et Economie de la Recherche des Fuites 
dans les Reseaux Ruraux. Par M. Gein- 
ger, Directeur d’ Exploitation a la 
Societe Nationale des Distributions 
d’Eau. La Technique de I’Eau, 15 Avril 
1960 

“Design and Construction of Small 
Dams.” For flood prevention, soil ero- 
sion reduction, etc. By Carl A. Elsea, 


Research, Carrier Corp. Syra- 

_N. Y. “Distillation Processes.” 
By David M. Bradt, Eng. Mgr., The 
J. G. White Eng. Corp, New York, N. Y 
Solar Distillation.” By O. G. Lof, Re- 
Resources for the Future 
Journal A.W.W.A 


search Assoc 
Washington, D. C 
May, 1960 


Reservoir Roofs Protect 
Water Supply 
To provide maximum safeguards 
to public health East Bay Municipal 
Utility District, Oakland, California, 
has embarked upon an extensiv: 


‘ 


onstruction campaign to roo! all 


distribution reservoirs in its system 


Other Articles 


“Push Button 
Philadelphia's Torresdale plant utilizes 
the maximum available pneumatic in- 21, 1959, at the joint meeting 
strumentation to permit virtually com- 
A staff pictorial re- 


Feeders.” 


plete automation 
Water & Sewage 


Changing the Face of America.” Plan- 
ning for America’s metropolitan future 
requiring much 
and extended action on 
part of community leaders and individ- 


dedicated 
the ter, US., Dept. of the Interior 





Hydraulic Engineer, Soil Conservation 
Pusiic 


Service, Sioux City lowa 
Works, June, 1960 


May, velopments.” By Joseph J 


Chief, Processes Dvelopment Div 
is fice of Saline Water, U. S. Dept o 


Processes.” By Ernest H 


“Freezing 
Sandell, Jr 


ington, D.C 
By By Dewey J 


Review of Desalinization Processes 
A panel discussion presented on Oct 


Alabama, Mississippi and Southwest 
sections, New Orleans, La. “Recent De- 
Strobel ypen reservoirs, the distri 


Process Engineer, Office of Saline 

Wash- 

Processes 
Director 


with creosote pressure treated wood 


as the principal construction mate- 


rial. Present plans cal] for roofing 


eight existing reservoirs 

the new reservoirs totaling 

square feet, by 1967 
In its statement of p 


Of- termined that such roofs afford 


fect water quality: 1) 
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' wind-blown 
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problems in the water 


INCREASED EFFICIENCY FOR MEASURING OF FLOW 
with 


Completely Hew TRANSMITTER INDICATOR 


The addition of a completely new 
design Burgess-Manning Transmitter 
Indicator for the Burgess-Manning 
Type “ML” Meter (measuring of flow 
through Parshall flumes) and the Type 
“MN” Meter (measuring of flow 
through Open Flow Nozzles) hos 
increased the overall efficiency and 
versatility of these two outstanding 
Meters for the accurate measurement 
of flow. 

Now... at oa glance you get 
a “visual answer” for direct indica- 
tion of flow at point of measurement 
... deta essential to many plant 
operations. 

The Burgess-Manning Transmitter 
Indicator consists of a standard 6-inch 
pressure gauge cose of cast iron 
weatherproof construction, with self- 


centering plug on a light rod or 
tubing, weight loaded to a contact 
core 

The addition of the new Transmitter 
Indicator to the already outstanding 
Burgess-Manning Type “ML” and 
Type “MN” Meters for flow measure- 
ments not only provide meter installa- 
tion simplicity; new construction econ- 
omies; and minimum maintenance 
but now furnishes first-hand data on 
indication of flow at point of meas- 
urement 

Your Burgess-Monning represent- 
ative will tell you how the complete 
Burgess-Manning Type “ML” and 
MN” Meters with Transmission Indi- 
cotor will solve your “Indicator 
requirements. Write for complete 
data 


BURGESS-MANNING COMPANY 
Penn Instruments Division 


4116 Haverford Avenue ® Philadelphia 4, Pa. 
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growths which develop readily in 
open reservoirs, producing undesir- 
able tastes and odors; 3) Chirono- 
mid larvae development which is 
extremely detrimental to public re- 
lations; 4) surreptitious bathing and 
throwing objects in reservoirs, ac- 
tivities which are difficult to control 
in open reservoirs; and 5) sabotage 
and fall-out of nuclear fission prod- 
ucts, a remote possibility, but with 
a potential in this atomic age 

After research and operating ex- 
perience over a long period of time 
the structures design section, headed 
by William W. Ramsay, supervising 
civil engineer, has determined that 
pressure treated wood will provide 
long life with low initial cost. Re- 
cent inspection of two roofed reser- 
voirs with up to 27 years service 
show no failure or damage due to 
wood-destroying fungus or termites 
to creasoted wooden members. The 
Dingee Reservoir was roofed in 1938 
and is as sound as the day it was 
covered. The Thirty-Ninth Avenue 
Reservoir was roofed in 1933, using 
creosoted joists and untreated red- 
wood decking. Due to failure of the 
redwood decking, this roof will be 
rebuilt using original treated joists 
in the new modified structure 

Maloney Reservoir, located near 
Pinole, California was one of the 
first of the five new reservoirs to be 
roofed. Within 20 working days all 
creosote pressure-treated members 
were put into place. The roof area 
is 139,000 square feet and the roof 
is supported by 8-inch cement mor- 
tar coated pipe columns. Glued lam- 
inated girders are up to 72 feet long, 
and are placed on 24 foot centers 
Joists are covered with 2” diagonal 
sheathing. Girders, as well as joists 
and sheathing, are Douglas Fir pres- 
sure treated in accordance with 
American Wood Preservers Associa- 
tion Specifications with No. 1 coal 
tar creosote to a minimum net re- 
tention of 8 lbs. and 10 Ibs. respec- 
tively per cubic foot of wood, by the 
empty cell method 


Cleaning a Four-Mile Long Beach 
At a Florida Resort 


A machine devised by the Super- 
intendent of the City Garage is used 
to pick up the windrows of sea-weed 
on a public beach in Florida. A side- 
delivery rake is used to windrow the 
sea-weed; these windrows are then 
picked up by the special machine 
and loaded by conveyor belt into a 
trailer. On the 4-mile beach, use of 
this equipment reduced the mainte- 
nance crew requirements by two 
men 
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CLARK METER BOXES AND COVERS 
OF CAST IRON 





Left, No. 16 Clerk Wonder Lock 
Meter Box Round....16" and 18” 
diameters. Lorge 13° lid. 








tL 


Above, No. 11 Oval Clork Wonder 
Lock Meter Box, especially for warmer 


Sn ee ee ee ene 





Below, A-2-13 Clork Meter Box Cover climotes. H-11", L-18, W-12". 








with screw lock. Height 4”, lid open- 





ing 13”. 








Above, A-2-11 Clark Single Lid Meter 
Box Cover, 4” throat. Also available in 
6” and 9” throct. 











Below, 8-2-11-1 Clerk Double Lid 
Meter Box Cover, 6” throat. Also 
evellable in 4" and 9” throat. 











Above, AA-3-12 Clark Meter Box 
Cover with 13°° Wonder Lock Lid, for 
use with 15” (illustrated), 18° ond 


eee ee Et 20° box body. 
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improved Screw Lock with Perfect Lock of one-piece 
strong forged bronze bolt. mangonese bronze forging 
Wonder Lock Lid (bottom 
view) showing forged bronze 
bors. 


Write for New Catalog 


Hi. w. CLARK Co. 
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EQUIPMENT PROCUREMENT and REPLACEMENT 





Portions of a paper on this subject 
which was presented to the Municipal 
Maintenance Problems Conference, Uni- 
versity Extension Division, University of 
Wisconsin, by R. V. Cummings, Gov- 
ernmental Representative, Caterpillar 
Tractor Company. 


HIS PAPER presents data on how 
to gather the facts necessary to 
buy and to replace construction and 
maintenance equipment on an eco- 


nomical basis. The equipment dis- 
cussed includes al] items for which 
there are no standard specifications 
and which requires a sizable outlay 
of capital to purchase. The AASHO 
Manual of Uniform Highway Ac- 
counting Practices lists some 98 
items that fall into this general cate- 
gory. It includes items from air 
compressors to welding outfits and 
from motor graders to rippers 





Mode! VF4 
WISCONSIN ENGINE 
, 4 cyl.—15 to 25 hp 


Here’s power that 
won't let you down! 


| 4 . 
i } aa é 
‘ » Sesesense 
ae ne ~ 
ta 


| 


There's no second chance for engine- 
powered auxiliaries on fire-fighting 
equipment when life and property are 
at stake. The engine must start — and 
fast! And it has to be dependable now, 
tomorrow — and whenever needed. 


That is why the auxiliary power unit 
for the famous “Snorkel” shown above 
is built around a 22-hp Model VF4 
Wisconsin Engine. Proved and hailed 
by the Chicago fire department, the 
“Snorkel” — made by Pitman Mfg. 
Co., Grandview, Mo. — has a fast, safe 
eight-story reach for pin-point fire- 
fighting and saving victims. 

The rugged Wisconsin was chosen be- 
cause it is precision-fitted for smooth- 
firing power and minimum wear. And 


ENGINES 


its basic high torque prevents stalling 
under sudden shock loads — a blessing 
in life-saving. 

Trouble-free air cooling compounds the 
benefits. It provides all-weather de. 
pendability in temperatures from sub- 
zero to 140° F. It slashes upkeep 
because there's nothing to dry-up or 
freeze-up. You don’t need water or 
anti-freeze — no radiators, water 
pumps, fan belts, and other water-cool 

ing parts to buy, wear, or replace. 


Whether you use engine-powered 
equipment for emerge services or 
to cut costs — specify Wisconsin En- 
gines. Sizes from 3 to 56 hp. Electric 
starting available for all models. Get 
Bulletin 8-251. Write Dept. U-20. 


WISCONSIN MOTOR CORPORATION 


MILWAUKEE 46, WISCONSIN 
World's Largest Builders of Heavy-Duty Air-Cooled Engines 


To do a job of cost accounting, all 
that is required is that an accurate 
record be kept of the individual ex- 
pense related to each piece of 
equipment. This is the mechanical 
part of the job and the information 
obtained can justify the purchase of 
the best equipment. 

Operating cost data must be kept 
on a day-to-day basis by the opera- 
tor or superintendent. On a regular 
weekly or monthly basis it is posted 
on a permanent file. At the end of 
the year the monthly figures give 
the total cost of operation and the 
hourly cost of each machine 

Up to this point only the mechan- 
ics of getting information have been 
discussed. Here is how this informa- 
used for the procure- 


retirement of 


tion can be 
ment, selection and 
equipment 

Starting with the problem of re- 
tirement, assume that the machine 
has now reached eight years of age. 
This arbitrary figure doesn’t mean 
that the machine is ready for retire- 
ment but rather that time should be 
taken to decide if the machine is 
still economical to From 
the history file on this machine it is 
easy to see what it has cost over the 


operate 


years to operate. These records may 
show that the hourly operating cost 
is beginning to grow, that the num- 
ber of hours the machine is work- 
ing has dropped severely and that 
These 


may indicate that downtime is be- 


repair costs are on the rise 


ginning to reduce the availability of 
the machine. If this is the case, con- 
sideration should be given to the 
purchase of a new machine. Justi- 
fication for the decision is in the 
records. These can show that it is 
costing more to this old 
piece of equipment than it would to 


operate 


purchase a new machine 

Let us assume for the purposes 
of this discussion the decision has 
been reached to retire this machine 
Therefore, it will be necessary to 
procure its replacement. In select- 
ing new equipment, several ques- 
tions will arise: 1) Will a machine 
of the same size and type be ade- 
quate for the job? 2) What makes 
are available in this type and size 
classification? 3) What is the repu- 
tation of each of the dealers who 
will be involved? 4) What do the 
records indicate each machine will 
cost to operate? 

Question No. 1 can best be an- 
swered by citing an example: As- 
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sume you are retiring a 1-cubic 
yard track-type front end loader. 
It has been used primarily to oper- 
ate a sanitary landfill. However, 
since its purchase there has been a 
50 percent increase in your popula- 
tion and the machine has enough 
capacity only to keep the refuse 
compacted during the course of the 
day. The operator works overtime 
to cover the fill each night and must 
work Saturdays and Sundays to 
open new trench. In this case, it 
would be logical to assume that it 
would be cheaper to buy a larger 
machine and save the cost of the 
overtime wages. A 1%-cubic yard 
machine would probably solve this 
problem. But, there could be sev- 
eral other solutions, as use of a dif- 
ferent type of machine. There is 
one other situation that should be 
mentioned at this time. When a ma- 
chine is working two applications, 
such as loading stockpile material 
and operating on a sanitary land- 
fill, it is a good idea to watch for 
the time when each of the jobs 
could keep a smaller machine busy. 
A machine can be selected, not on 
the basis of its versatility but be- 
cause it is designed to do the spe- 
cific job best. The stockpile job per- 
haps can best be handled by a rub- 
ber-tired front end loader and the 
landfill job by a track-type front 
end loader. With varied jobs the 
track-type machine is the more 
versatile 

Answers to question No. 2 are 
available through many sources. To 
answer question 3 requires discus- 
sion of each dealer in regard to 
equipment for major service jobs; 
parts supply; field service; length 
of time in business; his reputation 
and that of the manufacturer he 
represents; and his proximity. 

To answer fully question 4, the 
cost records must be available to 
indicate what each machine will cost 
to operate. From the records, it can 
be determined how much it will cost 
to operate any given piece of equip- 
ment. This record can be set up in 
chart form so that it is possible to 
make comparisons of the makes 
with which the community has had 
experience, and on a purely factual 
basis the equipment that is the best 
and not necessarily that which car- 
ries the lowest price can be bought 


eee 
Public Health Service to Sponsor 
Water Pollution Conference 


A national conference on water 
pollution is to be held at the Shera- 
ton-Park Hotel in Washington, D. C., 
December 12-14, 1960. Theme of the 
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SEAL COAT 
BASE COURSE 











SUBGRADE or FILL 


from fill to finish... 
only the DUO-PACTOR 


can do all your compaction! 


THAT'S BECAUSE: 


Only Duo-Pactors combine 
both steel and pneumatic 
rolling in a low-cost, self- 
propelled, variable-ballast \ 


compactor. The closely spaced rubber tires form compacted 
tracks of high density. 


YOU SAVE: 


@ Up to 50 per cent of your 
necessary investment in 
compaction equipment. 

@ Up to 75 per cent in com- 
paction time. 





PROOF? Write or phone The steel roll chokes in the ridges between tire 
today. tracks, assuring uniform density. 


Write for Free informative bulletins! 


P.O. Box 3025, Milwaukee 18, Wis 
Tel.: SUnset 1-8900 
@ Dvo-Pactors @ Bituminous Distributors 
@ Tri-Pector @ Street Flushers 
@ impector @ Utility 6-yd Screper 


SEAMAN-GUNNISON 





the chain that 

pays for itself... 

BISON ALUMINUM CHAIN 
eliminates maintenance costs 


This durable aluminum chain cannot corrode 
By eliminating the average periodic scrap- 
ing, painting and replacement required by 
ordinary chain, you save the original low 
cost of Bison Aluminum Chain in two years 
or less 

Adds lasting beauty to your landscape plans 
and forms protective safety barriers for 
roads, parking lots and work areas 

Ideal for exterior applications such as the 
installation shown above or for interior 
guard rails 

Links and fittings availz 

Write today for speci 


list an sample nk 
ang Sa - S 


BISON ALUMINUM CHAIN CO., INC. 


249 Hertel Ave., Dept. C-P + Buffalo 7,.N.Y 











CHIPPER 
CHARLIE 


Never been sick a day in his life. 
But he knows it can happen to 
him—so he gets a health check- 
up every year—just in case. He 
also supports the American 
Cancer Society's Crusade. Send 
your contribution to “Cancer,” in 
care of your local post office. 


AMERICAN CANCER SOCIETY 
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conference will be “Problems and 
Progress in in Water Pollution Con- 
trol.” The conference will seek to 
assess the status of the water pollu- 
tion problem, as it relates to the 
Nation's total water needs now and 
in the foreseeable future, to pin- 
point the barriers that presently 
stand in the way of progress and to 
reach agreement wherever possible 
on methods and means for solving 
the problem. Invitations are being 
issued to organizations of municipal, 
State, and interstate agencies, and 
to industrial, conservation, agricul- 
tural, civic and other groups. More 
than a thousand representatives 
from these groups are expected to 
attend. Frank Butrico, Chief of the 
Office of Engineering Resources of 
the Public Health Service has been 
appointed full-time Executive Sec- 
retary of the conference and will 
direct its organization 
e* ©« @ 
Automatically Controlled 
Diatomite Filter Plant 

An automated filter plant installed 

in a brewery to clarify city water 


for bottle 
water will pay for itself in less tha: 


washing and process 


a year in reduced labor costs. Two 
R. P. Adams, 


7 
filters with automatically timed filter 


diatomaceous earth 
cycles deliver “highly -polished 
water to a 30,000-gallon storage 
tank at Liebmann Breweries, In 
Brooklyn, N. Y. The brewery 
quires excepti ynally 


product quality control 


clear wate 


In operation, two Adams [filters 
are connected in parallel between 
the city water main and the storage 
tank. The sole manual operation is 
filling the slurry mix tank with 
diatomite and water. Once this is 
aid feed is 


provided by gravity from a tank 


done, continuous filte: 


One of the two filters is on-stre ar 
at all times; the other is on a stand- 
by basis, cleaned and re “ady for pre- 
coating. After a predetermined in- 
terval, a timer starts the precoating 
of the second filter on stand-by and 
puts the filter on-stream, the f 


irst 
filter meanwhile being in operation 
When the first filter is taken off 
the line, bax k washed twice and held 
on stand-by—all without interrup- 
tior to the flow of filtered water 
the second filter takes over. Contro] 
is by Taylor Instrument timers 

A high-level control on the stor- 
age tank puts the on-line filter into 
recirculation if the tank level 
reaches a maximum point. A flow- 
meter is connected with a constant 
valve to provide a nearly constant 
maximum filter output regardless of 


LOTTIE BINZ, 
GEN. MGR. 


Miami Beck 


AIR CONDITIONED 
HEATED 

SWIMMING POOL 
OCEAN BEACH 


FREE PARKING -PARK ~~ 
OWN CAR IF SO DESIRED 


COFFEE SHOP * <. 


COCKTAIL LOUNGE °° 
SOLARIUM 3%," 
PLANNED ENTERTAINMENT 

CARD ROOM- TELEVISION 


EUROPEAN PLAN 
April 20 te Dec. 15 
$6, $7, $8, $9, $10 
July and August—odd $1 per dey 
1 or 2 persons 
WITH MEALS odd $3.00 per dey per 
person—inciudes complete breokfost 





ond Deluze Dinner 

. 
KITCHENETTE APARTMENTS 
“ii 20 te De 15 
$8, $10, $12 per d sy 
1 or 2 persons 

o 


Write Today for our 
free color folder 


Pluey))ateus. 


100%, AIR CONDITIONED 


\ 


Miami Beach 


74th « TREET 


on the 


F leeliia 
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pressure loss across the filter. As 
the first filter approaches backwash 
time, this contro] will throttle the 
second filter flow to provide the 
maximum desired flow through the 
system during the switchover 
interval 

The center of the automatic sys- 
tem is a master timer which can 
be fitted either with electric or 
pneumatic functions. An auxiliary 
timer controls the length of the 
filter cycle. Valves are pneumati- 
cally actuated 

Aside from the labor-saving fac- 
tor, there are other advantages in 
automated filtration. It permits re- 
mote location of the plant, where 
lesirable, since few inspection trips 
and almost no attention are re- 
quired. It is readily adaptable to a 
wide choice of systems; virtually 
‘very model of filter can be auto- 
mated. Also, fewer filters are re- 
quired for a given output in a 
multiple-filter plant, since fewer 
ilters need be off the line at any 
me for manual backwashing and 


oating 
am °* es 


Water Quality Measurement 
and Instrumentation 


The Water Quality Measurement 
ind Instrumentation Symposium 
will be held August 29-31 in Cin- 
innati at the Hotel Sinton and at 
the Robert A. Taft Sanitary En- 


gineering Center. The three-day 
symposium will consist of 28 techni- 
al presentations on four major 
ypics: 1) The definition of the role 
water quality measurement in 

water resources management: 2) the 
eview in broad terms of the meth- 
dlology. collection, and utilization 
of water quality data: 3) the review 
f available instrumentation and the 
highlighting of developmental needs; 
nd 4) the discussion of methods of 
lata transmission, distribution, 
valuation, storage, and other fac- 
tors concerned with data handling 
ind utilization 

Particular emphasis will be placed 
n the availability of and/or the 
ved for further development of 
automatic instrumentation for the 
measurement of water quality 
Technical presentations will be 
made by representatives of the PHS, 
State and local agencies, universi- 
ties and related industries 

A detailed preliminary agenda and 
full registration information may be 
obtained by writing to: The Direc- 
tor, Robert A. Taft Sanitary En- 
gineering Center, 4676 Columbia 
Parkway, Cincinnati 26, Ohio 


PUBLIC WORKS for July, 1960 


“ORIENTED” DIAMOND BITS 


BITS BY ANY OTHER 
NAME ARE NOT THE SAME 


Because: 


1. The diamonds ore Oriented", which 
means that the hardest vector of the 
stone is set toward the work. 


2. The diamonds are of uniform quality 
and size. 


3. There is a wide choice of matrices 
offering you a bit suitable for any 
drilling condition 


S&H bits are monufactured using 
modern heat treatment methods, 
quality control, and with a critical in 
spection before shipment to customers 


S&H ‘Oriented’ Diamond Bits are available 
in all standard sizes and a wide variety of 
special sizes and types. 


7 , ~ ' 
cl'sek for our smmbleon 9, vewr Saal of ond ually 


SPRAGUE & HENWOOD, Inc. (Si) 


SCRANTON 2, PA. 


MEMBER OF , DIAMOND CORE DRILL MANUFACTURERS ASSOC. 


New York © Philadelphia © Atienta © Pittsburgh © Grand Junction, Colo. © Buchons, Nfid 
Export Division: Spregve & Henwood international Corporation, 11 W. 42nd St., New York, N.Y 
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Prepared by L. G. BYRD, Associate Editor 


Public Transit 
on Freeways 

Long range plans for transit serv- 
ice operation in the general traffic 
stream meet many valid objections 
One likely alternative being ex- 
plored would provide _ sufficient 
median space in the freeways now 
under design to permit future con- 
struction of special bus roadways or 
rapid transit railways. A 64-ft. cen- 
ter mall would be required for this 
ultimate design. Development of the 
ultimate facility could be carried out 
in four stages. First, the median 
would be turfed and landscaped to 
provide safety of directional road- 
way separation and storage area for 
snow removal operation. In the sec- 
ond stage, the median would be con- 
verted to a 3 lane roadway operated 
in reversible directions to accom- 
modate peak flows of general traffic. 
The center roadway would be con- 
verted to two-way bus operation in 
the third stage. In the final stage or 
as an alternate to the bus roadway, 
the center mall would accommodate 
some form of fixed-track rapid 
transit system. 

“Public Transit on Freeways.” 
W. R. McConochie, Chief Engineer, 
Traffic and Transit Department, De 
Leuw, Cather & Co., Chicago, II. 
The American City, May, 1960. 


Airport Runway 
Pavement Design 


At the end of ten years of service 
Baltimore’s Friendship Airport run- 
ways are still in excellent condition. 
Original construction during 1947- 
1949 provided for a 10-in. bitumi- 
nous concrete pavement on 5 in. of 
selected subbase material on run- 
ways. This runway pavement sec- 
tion was designed for 100,000 Ib. 
wheel loads. The 10-in. asphaltic 
concrete was placed in four courses: 
A 3%-in. base course; another 
3%-in. course using the same mix 
design of bank-run sand gravel 
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aggregate; a 1%-in. subsurface 
course; and a final 1%-in. surface 
course—both surface courses using 
a crushed stone aggregate. The run- 
ways and taxiways were then cov- 
ered with a seal coat. The pavement 
construction including heavy com- 
paction of the subgrade cost under 
$3 psy. Minor maintenance and re- 
pair activities have been required 
to correct minute cracks along pav- 
ing machine joints, cracks and rav- 
eling at two locations of taxiway 
junctions, and surface’ erosion 
caused several years ago to small 
areas at the ends of runways by 
Navy jets then using the airport 
Thin solvent-resistance bituminous 
seal coats are applied every other 
year to surfaces subjected to fuel 
and hydraulic fluid spillage. In 1959 
construction was undertaken to fur- 
ther improve accommodations for 
the new commercial jet aircrafts. 
The pavement design section on this 
later construction consisted of 10 in 
of bituminous concrete on 10 in. of 
selected subbase material 


“Sound Engineering and Plan- 
ning Pays Off for Airport.” Joseph 
E. Laird, Executive Director, Mary- 
land Asphalt Association. Pvstic 
Works, June, 1960 


Guard Rail 
Washer 

The Equipment Shops of the 
Texas Highway Department have 
built a machine for effective me- 
chanical single-faced 
beam type guard rail mounted as a 
median barrier on express-type high- 
way sections. The 
trailer-type unit mounting a square 
500 gal. tank holding a detergent 
solution. It is pulled by a tank truck 
containing 1000 gal. of clear water 
for rinsing. The three working units 
of the machine consist of: A swing- 
ing arm piping the detergent and 
clear water to spray nozzles; a 
whirling black nylon brush powered 
by a motor and mounted on the 


washing of 


machine is a 


swinging arm; and four fixed brush- 
es for initial scrubbing action. A coil 


spring fastened to the swinging arm 





























Courtesy The American City 


@ ILLUSTRATING successive stages in development of public transit on freeways. 
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$278 monthly operates landfill 


City of 6,100 points to speed of Michigan Tractor Shovel 
as main reason for 80% cut in disposal time (and expense) 


Landfill garbage disposal with a 
rubber-tired Michigan Tractor Shovel has 
drastically cut expenses in Buchanan, 
Michigan 

To operate their 1 1-acre ravine land- 
fil! with the Michigan has cost the city 
nly $10,006.62 tor the past three years! 
Previous crawler-handling averaged four to 


45 mmr 


Handies maintenance 
in spare time 


lete disposal for the city’s 


1,660 homes and 171 stores and restau- 


Con Pp 


rants is now done in two hours a day (com- 
pared to crawler's eight to ten hours) 

spare time is put to profitable use by 
driving the 26 mph Michigan all around 
town under its own power to do wide 
variety of loading, unloading, grading, 


and dozing jobs 


Compaction made 
after coverage 


In normal operation, garbage, 
dumped by a 16-yd packer and four 


open-type trucks, is dozed at end of each 


day into marshy bottom-land, then cov- 
ered with 6 to 12 inches of Michigan- 
excavated bank-run sand and clay. Refuse, 
averaging 200 cu yds is brought in once 
a week, with cover made by the 1% yd 
i-wheel-drive Michigan the next morn- 
ing. After coverage, the fill areas, which 
have been limited to 30 ft width, become 


roadways and turn-arounds for both 


i! 


trucks and Michigan. No pre-fill 


paction need be done. 


com- 


“Could dig trenches" — Supt. 


We've found sand ideal for this 
fill-before-compaction method,"’ advises 
Supt Mike Hankila, “but I think good 
compaction can be accomplished after 
coverage no matter what the material. 
We find the ravine-fill method least ex- 
pensive, too, but 7f we ever must dig dis- 
posal trenches, Michigan's performance 
in hard clay—in digging on steep slopes 
—and in excavating axle-deep mud —as- 
sures us it can adequately do this job 


too 


In three years, 
only one tire puncture 


In all its work over the past 36 
months, Michigan repairs have cost only 
$2028. Tires ran on original treads over 
the entire period. Only one puncture 
was experienced. It resulted from an 8” 
spike on the dump. Dismount, patch, 
and re-mount took only two hours. City 
Manager John Kennaugh credits this 
long, trouble-free service to (1) the 
method of operation where cover is made 
prior to compaction intelligent oper- 
ation such as climination of “cowboy- 
ing,” and (3) Michigan's efficient all- 
Clark power train which virtually 


eliminates wheel slip on turns and 


un- 
der load. *‘Now that we know how 


efhciently a rubber-tired Michigan works 


at the dump—and how many mainte- 
nance assignments it speeds,” says Mr. 
Kennaugh, “we advise every city to fry 
the Michigan method! 


Typical Michigon odd job: truck-loading 
large tree sections. Other recent ossignments 
lift old concrete woll, 10 long, 4 ft wide, 
1 ft thick, weight 6,000 Ibs. Backfill and lood 
excess dirt from sewer ond woter main instal 
lations. Grade porking lots ond play grounds 
Cut down bonks olong streets to improve visi 
bility. Unload tile and woter ond sewer pipe 
from trucks ond roi! cors. Lood salt-trucks for 
winter-time ice-control. Remove snow 
M <* rn red treads _ ( 

CLARK EQUIPMENT COMPANY 
Construction Machinery Division 
2499 Pipestone Road 

Benton Harber 14, Michigan 

In Canada: Canadian Clark, Lid 

St. Themes, Ontario 


LARK 


EQUIPMENT 





M!Connaughay 


HTD MIXER No. 10 
Y2 TON PER BATCH 


No Other Asphalt Mixers Can Do All 


These Things 


You can use a McConnaughay Mixer 
to reactivate and heat stock pile 
mixtures... prepare cold asphaltic 
mixtures... prepare hot asphaltic 
mixtures ...dry various types of wet 
aggregates quickly, thoroughly 

remove both moisture and solvents 
from bituminous mixtures... produce 


MODELS TO M 


HTD No. 4-T 


So Effectively 


bituminous mixtures with tars, paving 
asphalts, cut-back asphalts, and emul- 
sified asphalts. McConnaughay Mix- 
ers, operating under U. S. Patent No 
2,626,875, are authorized to mix emul- 
sified asphalt and aggregates in the 
presence of flame and heated gases. 
Write for details and specifications. 


EET ALL REQUIREMENTS 


HTD No.8 | 


HTD No. 5 f 


McCONNAUGHAY MIXERS, INC.—LAFAYETTE, IND. 


National distributors: 


3314 Cherry Lane, 


Asphalt Equipment Co. 
Fort Wayne, Indiana 


permits it to be folded back against 
the tank to clear obstructions or for 
transporting 

“Guard Rail Washer.” 
Highways, May, 1960 


Texas 


Accident-Highway 
Cost Relationship 


An accident cost study conducted 
in Massachusetts in 1954-55 re- 
vealed, in terms of accident rates 
and direct costs of accidents, the ef- 
ficiency of the highway system. The 
State’s highway network consisted 
of three general systems: Federal- 
aid primary, Federal-aid secondary 
and non-Federal-aid. Within each 
system two classifications are made 
State highways and local roads. The 
total highway network in 1953, the 
study year, amounted to 24,506 miles 
on which 11,628 million passenger 
vehicle miles of travel occurred. In 
there were 131,536 


resulting in 


the same year 
passenger-car accidents 
direct costs of $50,224,000. Of all a 
cidents in the State, 88 percent 
curred on the urban highways 
streets representing about 25 
ent of the total State system mils 
age. Two-thirds of all accidents oc- 
red within city limits. In terms of 


f dents 


75 percent of all a 
property damage only. Ac- 

lents occurred at the rate of 11.6 
per mile of State highway and 4.7 per 


mile of local road while acciden 


per 100 million vehicle-miies 
were 525.27 for State highways and 
1,538.75 for 


of the number of accidents per m 


ates 


local roads. Comparisons 
le 
highway and number of accidents 

100 million vehicle-miles were 
‘ 


relation to the ve 


: ed in respec 
ms to see if the reasons for the 
rsal of accident rates in the tw 


determined. No 


trends were 


ms might be 
nite indications or 
ted though there did appear 
a relationship between the ve- 
-mile accident rate and the 
age traffic volumes. On the cost 
le of the ledger, fatal accidents ac- 
nted for 3 percent, nonfatal in- 
j accidents 57 percent, and prop- 
erty-damage-only accidents 40 per- 
ent of direct costs. The highest ac- 
jent cost per mile of highway was 
$16,112 on the Federal-aid primary 
local roads. Federal-aid secondary 
State highways were second high at 
$6,857 and third were primary Stat 
highways at $6.537. Accident 
per mile, of course, do not 
volumes of traffic carried. Costs in 
f 


' ' : . 
terms of venicie miles showed State 


highways costing the motorist an 
average of 0.28 cent per passenger- 
ar-mile and local roads 0.53 cent 
Detailed tables and charts developed 
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SEE FOR YOURSELF! 


This Lane Was 
Surtaced With 


or Lilelalio@e - lit lest tit 


This Lane With 
Regular Grade 
Competitive 
Ermuision 


You Get BETTER Surface Treatments With 
CATIONIC BITUMULS 


This photograph gives visible proof of the 
superior performance of Cationic Bitumuls. 
The picture was taken on a 25-mile test section 
of highway in North Carolina. 


Based on the success of this job, Cationic 
Bitumuls is being used for extensive surface 
treatment work throughout the State during 
the current construction season. 


In every test made to date—whether in labora- 
tory or field—Cationic Bitumuls has shown two 
outstanding qualities: 


1. Unusual ability to hold aggregate, even 
“difficult” types. 


2. Rapid initial set that minimizes damage 
from early rainfall. 


If you haven't tried this new material, call our nearest office today and arrange to 
test Cationic Bitumuls on your next pavement construction or maintenance job. 


American Bitumuls & Asphalt Company 
320 MARKET STREET - SAN FRANCISCO 20, CALIFORNIA 

Atlanta 8, Ga. Portiand 8, Ore. Perth Amboy, WN. J. Mobile, Ala. Oakland 1, Calif. Baltimore 3, Md. 

St. Lowis 17, Mo. Inglewood, Calif. Cincinnati 38, Ohio Tucson, Ariz. San Juan 23, Puerto Rico 


BITUMULS® Emulsified Asphalts . CHEVRON® Paving Asphalts . LAYKOLD® Asphalt Specialties . PETROLASTIC® industrial Asphalts 
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from this study cover, in addition to 
those items mentioned, direct costs 
by highway system and severity, di- 
rect costs per traffic accident and 
accident rates and costs as affected 
by control of access. 

“The Economic Cost of Traffic Ac- 
cidents in Relation to the Highway 
Systems.” Bernard B. Twombly, 
Traffic Engineer, Massachusetts De- 
partment of Public Works. Public 
Roads, June, 1960. 


Epoxy Resins 
in Bridge Repair 
Fifteen concrete bridge pier caps 


were repaired by the Texas High- 


HI-WAY Model J 


Traction-Type 


way Department using epoxy resin 
as a bonding agent between the old 
and new concrete. Spalling had oc- 
curred on the faces of the caps 
due to movement of the deck slabs 
where they were tied to the caps by 
steel dowel bars at mixed construc- 
tion joints centered over the piers 
The dowels were cut to relieve the 
tensile stresses in the concrete be- 
Repai 


removing all 


fore repairs were started 
procedures included 
unsound concrete, sandblasting the 
surface, final cleaning with 


pressed air, brush painting the sur- 


com- 


face with epoxy resin, building up a 


new concrete surface with a 


Tailgate 


Spreader 


whether for Ice Control or Seal Coating... 


HI-WAY Model J Tailgate Spreader 
Is Geared To Surface of The Road! 


@ For ice control, a spiral feed roller 

lays materials in heavier ridges that 
melt ice more effectively. Whereas 
thin blanket patterns can blow 
away. Pattern helps to identify 
curves, hills and stops . . . cautions 
drivers. 
For seal coating, a grooved roller 
handles all granular materials with- 
out free flowing. Depth of coverage 
is controlled by a feedgate. The 
dump body operates independently 
since the unit is hinged directly to 
the truck frame. 


Write for the latest literature and complete specfications. 


HIGHWAY EQUIPMENT COMPANY Bila) F 


601-C "D" Ave. N.W. - Cedar Rapids, lowa ||, SALES SERVICE 
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Other Model J Features 


® From road-trave/l position to spread- 
ing in § minutes. Operates at speeds 
up to 30 M-P.H. 


© Spring loaded spreader hitch for fast, 
one-man hookup or disconnect 


© Ali bearings sealed for life 


® Machine-cut stee!l sprockets and 
heavy-duty roller chain 


© Adjustable width up to 9 feet 























sprayed-on mortar, striking-off and 
finishing the surface by hand. 
The first group of repairs were 
about 75 percent successful. Later 
repairs with more experienced crews 
rarely resulted in failures though 
age of work is not yet sufficient to 
permit long range evaluation. 

“Use of Epoxy Resin in Bridge 
Cap Repair.” C. H. Brown, District 
Construction Engineer, Texas High- 
way Department, Beaumont, Texas 
Roads, May, 1960 


Rura 


Bridge Deck 
Deterioration 


Extensive failures of the concrete 


wearing surfaces of recently con- 
structed concrete bridge decks has 
generated much discussion by de- 
sign, material and construction engi- 
neers. Excessive cracking, pop-outs 
and spalling are the readily observed 
surface failures sometimes accom- 
panied by unobserved deterioration 
of the structural deck concrete un- 
wearing While no 


firm answers to these problems o: 


der the course 
their correction are available today 
are being 
Intelli- 


car eful em- 


several techniques em- 
ployed which show promise 
gent use of admixtures 
bedment of reinforcing steel (to a 
minimum of 2-in.), scientific vibra- 
tion and strict curing practices can 
contribute to the quality and dura- 
bility of structural concrete. Protec- 
tive materials such as silicones or 
resins will greatly enhance 
Concrete re- 


l since 


epoxy 
the concrete durability 
quires constant quality contro 
it is a job-site produced material 
subject to all of the varying condi- 


tions of design, construction meth- 


ods, inspection and weather. 

“The Problem of Bridge Deck 
Deterioration.” H. B. Britton, Senior 
Structural Specifications Writer, 
New York State Department of 
Public Works. Roads and Streets, 
May, 1960 


Mulching S-eded 
Highway Slopes 

Since 1938 Ohio has included the 
use of straw mulch in its successful 
highway seeding Trial 
and error in developing a procedure 
for holding the mulch in place in- 
cluded use of tree branches, soil and 


operations 


twine. The practice of binding the 
mulch in place by a pattern of twine 
held down by wooden pegs is still in 
the specifications but is used infre- 
quently and only on small jobs to- 
day. Various types of equipment 
were devised to distribute the mulch 
and to hold it in place. From many 
July 
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Tue Line RIDER AND HIS GANG of Diamond Chemical killers are the 
most inexpensive hirelings you can find for rubbing out weeds and 
brush. Back in Ohio they saved their bosses $18.75 per highway 
mile per season. 

Meet the gang: 

FOR MIXED BRUSH—LiINE Riper LV-3D/3T, a 2-Ethy! Hexyl Ester 
formulation of 2,4-D and 2,4,5-T containing 3 pounds each of acid 
equivalent per gallon. 

FOR MAPLES AND OAKS— LINE RIDER LV-6T, a 2-Ethyl Hexy] Ester 
formulation of 2,4,5-T containing 6 pounds of acid equivalent 
per gallon. 

FOR AREAS ADJACENT TO SENSITIVE CROoPS—LINE RIDER AMINE 22, 
alkyl amine salt formulation of 2,4-D and 2,4,5-T containing 2 pounds 
each of acid equivalent per gallon. Applied as a water-borne spray. 
FOR SPECIAL CONDITIONS—Also available are other standard LINE 
Riper formulations, including Butyl and Low Volatile Esters of 
2,4-D and 2,4,5-T containing 4 pounds acid equivalent per gallon. 
If you want deadly marksmanship, send for new Line Riper bro- 
chure giving details. Write Diamond Alkali Company, 300 Union 
Commerce Building, Cleveland 14, Ohio. 


@) viamona Chemicals 





How to 
square a 


l with Gates 


Project: 
$60 million Los Angeles 
Inicrnational Airport 
expans.on program 


Both the underqound Central Utili 
ties Vault and the circular foundation 
of the new Terminal Building were 
formed with Gotes Verticol Rod Sys 
tem wsing the some form ponels! 
Without additional modifications, 
bocking or templotes 
. Vault roof and 16-foot walls poured 
monolithically 
. Forms stripped and ponels moved to 
Terminal Building site 
- Cirevlaer foundation, 16 feet high Gates built-in versatility is designed to saquore 
diometer of approximately 130 feet circles...cut costs...help you bid a@ job closer 
formed to precise curvature using the without risking pocketbook or repytotion! Gert 
some 24°’ Gates thinponels the whole story on Gotes Concrete Forming 
. Outside forms “‘flooted” with inside Systems ond techniques . 
bracing -— Gotes PlastiCone* . 
breokbock form ties provided |!-inch , : 
ee Fee te There's a Gates System for Every Forming Need 


Gates & Sons, Ine. 


80 South Galapago Street — Denver 23, Colorado 
Consult ovr catalog in Sweet's 1960 


Branches in Spokane, Rochester, Calgory Architectural & Light Construction Files 
Representatives in principal North American cities or write for complete informotion 


RADEMA 


ures 





LINE PAINTING 


through more efficient 
traffic control with... 


SAFE-T-CONE 


TRAFFIC GUIDES 


All-rubber @ SAFE-T-CONES are used coast-to-coast 
SAFE-T-CONES to solve modern traffic problems! 


available SAFE-T-CONES ore proven and ec- 

° . cepted by Federal, Stete end Munici- 

in 3 sizes pol Troffic Authorities in hundreds of 
ettention wherever used. tase-of- 
handling mokes them edeptable to all 
situetions ef @ moment's notice. 


NEW, solid-color PVC* 
POLY-CONE available! 


Colored °Poly-viny!-chioride outiests 
ordinery cones without upkeep! 


Write us for full information 


Adaptors for signs, Hesher-lights RADIATOR SPECIALTY co. 


nd flegs convert ordinary SAFE- 
CONES to specie! purposes. CHARLOTTE, 
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early models the present power 
mulcher was developed to blow the 
mulch onto the surface in a uniform 
pattern while concurrently spraying 
the straw with asphalt droplets to 
bind the pattern into place. The ac- 
cepted benefits of mulches in reduc- 
ing erosion, slowing down soil mois- 
ture evaporation, maintaining a 
more uniform soil temperature and 
eventually shading the seedlings 
have led to the development of many 
other mulching materials. Lumber: 
and pulp mill by-products, ground 
corncobs, synthetic materials and 
paper are now available in forms 
usable for this purpose 

“Mulching Seeded Areas.” Wilbur 
J. Garmhausen, Chief Landscaps 
Architect, Ohio Department of High- 
ways. Pustic Works, June, 1960 


New Streets in 
Urban Renewal 

In an analysis of 122 urban re- 
newal projects, the U. S. Urban Re- 
newal Administration found that a 
substantial part of the cost of rede- 
velopment lay in the provision of 
new public works and that 33 per- 
cent of this public works figure was 
accounted for by new street work 
Such projects often provide oppor- 
tunities to create entirely new pat- 
terns of land use, including rede- 
sign of street patterns. The typical 
urban renewal program creates two 
types of street engineering problems 
New streets within the redeveloped 
area and redesign of streets adjacent 
to, or serving, the area. In addition, 
traffic to and from a new develop- 
ment often necessitates a review of 
the entire arterial highway plan 

Street Revamping Major Item in 
Urban Renewal.” Duane L. Cronk, 
Director, Highway Information 
Services, Washington, D.C. Street 
Engineering, May, 1960 


Other Articles 


“Lime Stabilization Corrects Bad 
Subgrade.” The use of a lime slurry 
mixed by ready-mix trucks and ap- 
plied through a fertilizer spreader, en- 
abled Hillsboro, Kansas, to effectively 

e local materials in base construction 
for city streets. Pustic Worxs, June 
1960 

Single Operation Paints Center and 
Edge Lines.” Revisions to a large truck 
striper permitted the Ohio Turnpike 
» apply center and le‘t edge lines con- 
currently with resultant savings in both 
time and expense. By B. H. Bowman 
Traffic and Safety Engineer, Ohio 
Turnpike Commission. Pustic WorKxs 
June, 1960 

‘Lighted, Paved Streets Come With 
The House.” A complete street lighting 
system is installed as a part of initial 
subdivision development in the Lake 
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COVERS 
THE STATE 


Sohio asphalt isyclose to your job, wherever it is. 


4 shipping centers: Toledo, Cleveland, Lima and Latonia, Ky. 


24-hour loading and delivery, 7 days a week. 


The largest fleet of delivery trucks in the State. 


Sohio’s famous asphalt quality — 
the product of years of experience. 


Yelsiie ; Ja {ies give the fastest, 
most dependab/e delivery 


in the State 
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SIMPLICITY OF OPERATION 
key to low cost, popular (™) packer bodies 





Packer plate pushes out load—safely, quickly 


M-B Packer Body simplicity of design and operation can save you 
hundreds of dollars in lower initial investment, in faster collection, 
and in lower operational cost. ‘The square, van-type body design 
eliminates dead weight caused by complicated hydraulic systems and 
heavy tailgates — allows mounting on low-cost, smaller size truck 
chassis. The new M-B vertical bulldozer-type plate completes the 
packing cycle in seconds — pushes out the load just as fast, without 
raising body. And, you pile up savings from lower operating and 
maintenance cost because of the smaller truck and simple, trouble- 
free packing mechanism. There’s a size for every need from 14 to 
38 cu. yd. See your distributor or write the M-B Corp., New Holstein, 
Wisc. Dept. Pw. 


. 
' 


' 





Shores subdivision ot Fort Wayne, 
Indiana. By Joseph Lebrato, Lebrato 
Brothers, Incorporated, South Bend, 
Indiana. Street Engineering, May, 1960 

“Median Barrier Gates Help Handle 
Expressway Emergencies.” Through the 
use of retractable openings in the me- 
dian guardrail, Detroit's expressways 
are kept safe guarded during normal 
operations and flexible to handle emer- 
gencies when required. Street Engi- 
neering, May, 1960. 

“Surface Water Run-Off, Methods 
and Assumptions In Its Calculation.” 
By J. C. McIntosh. Contractors Record 
and Municipal Engineering, May 4, 
1960 

“Research in Asphalt Quality Con- 
trol.” Part III of this series of articles 
leals with structure in asphalt. By Dr 
R. N. Traxler, Research Engineer, Texas 
Transportation Institute. Texas High- 
ways, May, 1960 

“New Maintenance Aid — Seeded 
Grass Blankets.” Seeded gras: blankets 
which can be easily rolled out and 
tamped down have been successfully 
tested at the University of New Namp- 
shire. Rural Roads, May, 1960 

“City Road-Mixes and Stores Its 
Topping.” Pacific Grove, California 
road-mixes bituminous surfacing mate- 
rial, transports it to public works yard 
n quantity and stores it, ready for use 
By M. M. Fritschle, City Manager 
Pacific Grove, California. The Amer- 
ican City, May, 1960 

“Bridge Decks Repaired Under Traf- 
fic.” Major deck repairs involving novel 
suspended forms were made in the 
midst of heavy traffic near Detroit 
Michigan. Roads and Streets. May. 1960 

“A $500,000 Shop. and Worth Every 
Cent.” Seattle, Washington, gets the 
maximum use of its equipment through 
a modern, efficiently run repair shop 
Modern Highways. May. 1960 

“Offstreet Parking Garages for New 
York City.” A study of the need for 
providing 10,000 offstreet parking 
spaces in the mid-town area. Public 
Works, June, 1960 


Patching a Bridge Surfacing 

Application of a quick-setting 
mortar topping material to a spalled 
section of roadway surface on the 
Brooklyn Bridge some 18 months 
ago saved the contractor two entire 
road-laying operations while mak- 
ing it possible to open that section 
to traffic the morning following ap- 
plication. The material used for the 
job was Permatop, a hard surfacing 
adhesive product which forms an 
indestructible bond with concrete 
surfaces and cures within eight 
hours. It is a product of the Perma- 
gile Corp 

On the Brooklyn Bridge, the plas- 
tic-like material was applied to a 
spalled area of several thousand 
square feet on the ramp approach 
to the Manhattan side of the bridge 
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The job was completed in six hours, 
using no other tools than a surface 
trowel and a wooden screed. 

The topping was poured directly 
over the spalled surface to a depth 
of \%& inch. This was sufficient to 
provide complete protection against 
the heavy traffic conditions. Once 
set, the overlay is waterproof and 
we athe srproof and it resists damage 
from oil, grease, salt and gasoline. 

The only requirement for appli- 
cation is a clean, dry surface. Once 
a roadway is swept clean, the prep- 
aration of Permatop can go ahead. 
This is done by mixing Permagile 
base with a liquid reactor and a few 
minutes later with a chemically 
treated aggregate. The result is a 
viscous substance that can be ap- 


plied immediately ; 
Though Permatop is naturally @ NEW Huber-Warco mode! 10-D motor grader owned by Franklin County, Tenn. 


SN ee Graders for the Corps of Engineers 


workmen gave a rough broom finish 

to the repaired surface. The ramp CONTRACT recently awarded military version is a standard pro- 

approach was ready for use the the Huber-Warco Company of duction model except for some units 

morning after work, although it was Marion, Ohio, by the Corps of En- which are winterized. These units 

not actually opened to traffic till gineers, U. S. Army, calls for a total are engineered for operation in 

later, owing to other bridge repairs of 709 motor graders of the 125 hp 65°F. temperature. Special heating 

that were then in progress class to be built and delivered over and defrosting equipment maintains 
After more than 1% years of an eleven month period. The grad- the operator’s cab temperature at 

service, the new topping shows no ers will be used all over the world, approximately +40 and 75 pe rcent 

sign of wear. A slight darkening of on all types of construction and of the windows frost-fre 

the surface can be attributed to the maintenance work, and by the mph wind 

normal effects of heavy traffic Army, Navy and Air Force. The Among the tests required by the 


\\s oe ee) CATCH BASIN 
CLEANER 
Is Serving Many States, Cities and 
Turnpikes Throughout This Broad Land 


icc LEAF COLLECTOR 





pay 


7 
a . fk ° Easily mounted on any short 
for © Penn. Terapike Comm. wheel base truck with 8 ft. in 
© East Cleveland, Ohie back of the cab, the NETCO 


* 
with orange peel or clamshell 
itself : © Cumberland, Maryland bucket can be operated 
©@ Indianapolis, ind. continuously. averaging 20 


in one © Lansing, Michigan to 30 catch basins a day. 
© Jersey City, WJ . Hoisting capacity up to 


season! © Worcester, Mass. 1s88 Se 
@ Hew York, #. Y. 

© Boston, Mass. 

© Chicage, ill 


Operating like a giant vacuum cleaner, the Leaf 
Collector pulls leaves and litter (wet or dry) into its 
14 cu. yd. self-dumping hopper for quick easy 
disposal. Sturdy flexible intake hose covers a 6-foot 
path and can be maneuvered into hard-to-reach 
places. Heavy-duty 4-cylinder industrial engine drives 
the abrasive-resistant fan. NETCO does almost 
The Good Roads Leaf Collector is a favorite with three times as many 
maintenance departments because of its speed, flexi- a less 
bility and operating economy. Its low initial cost is an Bers the peer 
usually recovered by man hours saved in the first sea- sith oid. pes maar 
son of operation. Available truck or trailer mounted. memeeatt unatini, 
For complete details, see your Good Roads distributor 

or write: 
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Corps of Engineers were blade pull; 
structural design and rigidity tests 
on the frame, circle, lift cylinders 
and moldboard; travel speeds; 
brakes; radio interference suppres- 
sion; and, in « cold room at —65°F., 
quick start, operational and storage 
tests. One of the winterized units 
served as a preproduction model 
and was subjected to a 500-hour 
field test which included all types 
of work in dirt and stone. 


Attractive Municipal 
Garage Blends With 


~~ ee _ 


@ PUBLIC WORKS garage in Bayside, Wisc., has rigid-frame steel construction. 


Local Residences pre-engineered 


construction. However, they were load in accordance with loca) build- 


concerned about 


| 


rigid-frame _ steel 30-lb. snow load and a 20-lb. wind 


exterior ap- ing codes. The extra attractive fea- 


ILLAGE officials of Bayside, pearance of such a building. After tures include a 5-ft. gable overhang 


Wisconsin, recently were faced 
unusual problem ing dealer, they decided on an Arm- 


with a rather 


further consultation with the build- and a 10-ft. eave extension in the 


+? 
nm 


Bayside, a suburb of Milwaukee, co rigid-frame building with ma- e* ee 


needed a new garage for its public 
works department. The most accept- 
able site for this garage was located 


in a high-income residential area, to blend with 
so the garage had to be attractive homes 


as well as economical. 
Village officials were already con- 
vinced of the inherent economies of 


TA RC 0 “Litter-Getters ‘ 


Vacuum-type LEAF and Litter Collectors 


suction impeller; 


These are powerful 
vacuum-type machines 
designed for rapid col- 
lection of Leaves or 
Litter such as: news- 
papers, paper cups and 
wrappings, tin cans, 
pop bottles, ticket 
stubs, etc. Discharge 
material into truck 
mounted box 


All Tarco “Litter- 
Getters” are equipped 
with large, popular, 
air - cooled, electric 
starting engine: heavy 
reinforced and  per- 
fectly balanced steel 
replaceable, abrasion resistant, stainless 


steel liners for suction housing and exhaust duct 


“Litter-Getter” 


Models: Mode! L. G., Straight Trailer 


Mounting, shown here is quickly changed from right to left 
side pick up, Model L. G., Cross Trailer Mounting, is equipped 
with a wide, semi-rigid suction snout for windrow leaf col- 
lection. Model L. G., Skid Mounting is used on dump truck 
or stake body truck ahead of the receiving box. Mode! L. G., 
Tail Gate Mounting, is used on dump truck tail gate 


See your TARCO Dealer or write us for details. 


TARRANT MFG. CO. 
28 Jumel Place, Saratoga Springs, N. Y. 





sonry sidewalls. In the design stage, 
the building was color-coded by the 


Sherwin-Williams Paint Company 


Characteristics of Engineers 
and Scientists 


surrounding In the good old days an engineer 
was a person who was good at mak- 


The new garage is 60 ft. wide, 120 ing things with his head and hands 
ft. long, with a 14 ft. wall height who worked at his job 24 hours a 
It has been designed to withstand a day and who got his satisfaction 


Sam Patton, County Engineer, Guernsey County, Ohio, recommends 


FENCE FIRE 


The heavy-duty brush and vegetation killer 


“Fence Fire delivers a more perfect and quicker kill,” 
says Mr. Patton, “with less applications and at a much 
lower net cost.” It's also non-volatile won't harm 
cro with drifting or vapors. Try Gledhill'’s new 
FENCE FIRE and see. NOW' New Fence Fire 
contains large and wild animal repellent 

If you do your own 

spraying. use a 

Gledhill Road 

side Sprayer 

Now offers 

complete con 

trol of spray 

ing width 

economizes on 

chemicals and 

allows con 

stant speed 

spraying 

regardless of 

width of spray 

being med 


Tre 


GLEDHILL 
ROAD 
MACHINERY CO 


Galion. 
Ke Onio 
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from a task well done. Not so today, 
however, says a report of survey by 
Dr. Lee E. Danielson of the Uni- 
versity of Michigan. 

Dr. Danielson, Associate Profes- 
sor of Industrial Relations and As- 
sistant to the Dean, School of Busi- 
ness Administration, analyzed re- 
sponses to questions put to 277 non- 
supervisory engineers and their im- 
mediate supervisors in ten carefully 
selected industrial firms. He says 
that today’s engineer or scientist is 
more likely to be interested in per- 
sonal advancement and recognition 
than in serving society or creating 
for its own sake 

When asked whether engineers 
and scientists differ as a group from 
other workers, and if so how, the 
supervisors and non-supervisors 
questioned gave the following 
answers: 1) Engineers and scientists 
are more responsible, objective and 
involved in the work than are 
other groups; 2) they require 
greater freedom and more individ- 
ualized and leas routine supervision; 
3) they have a greater need for 
tangible and intangible rewards for 
their work and ideas; 4) they are 
more ambitious, creative, analytical, 
introverted and emotional; and 5) 
their goals are broader, higher, and 
more definite 

In addition the author pinpoints 
causes of satisfaction and dissatis- 
faction of engineers and scientists in 
their work and in their relations 
with others in their organizations. 
Reasons most often given by engi- 
neers for job satisfaction included: 
1) Visible results of effort and op- 
portunity for following jobs through 
to completion; 2) challenging and 
varied assignments: 3) recognition 
by others; 4) utilization and exten- 
sion of their abilities: 5) relations 
with others; and 6) opportunities 
for growth and advancement. 

In general, dissatisfactions resulted 
from differing conceptions on the 
part of engineers and management 
as to the proper status and duties 
of engineers and scientists within a 
profit-making organization. In his 
recommendations, Dr Danielson 
gives specific advice to higher man- 
agement, first-line supervisors of 
professionals, engineers and scien- 
tists, and colleges and universities 
for maximum utilization and satis- 
faction of engineers and scientists in 
industry.—From “Engineering Em- 
ployment Practices Newsletter”, 
NSPE 

Characteristics of Engineers and 
Scientists is priced at $4.00 and may 
be ordered from Publications Dis- 
tribution Service, The University of 
Michigan, Ann Arbor 
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Big too! boxes hold full set of tools; fuel tank holds 8 hours’ supply. Rodictor shutters adjust to 
weother. Pneumatic tired retractable dolly is stondord. 


Jobs go smoother with a Jaeger Rotary 


All users notice the difference. Jaeger’s slower running speed (only 1700 
rpm @ full load) consumes less fucl; better control holds pressure 
constant; air is 100° cooler than with old-type compressors; the machine 
is smoother, quicter, simple to operate, easy to move. Ask your Jaeger 
distributor to show you, or send for Catalog 


The Jaeger Machine Company * 400 Dublin Ave., Columbus 16, Ohio 


New Pacemaker 88 Line Marker 
mounts on Jeep or any light duty truck! 


° Fast highway speed between jobs 


© High speed production 
of 1,2, or 3 lines, solid 
or intermittent 


® instant “Finger Touch” | 
all-electric Intermittent 
fe 
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Prepared by ALVIN R. JACOBSON, Ph.D. 


Associate Professor and Head, Division of Sanitary Science, Columbia University School of Public Health 


Economics of 
Sewage Treatment 


The building of new towns in 
Great Britain in post-war years, as 
well as the creation of joint drain- 
age undertakings have provided a 
unique opportunity to study costs 
of modern sewers and sewage works 
of all types and sizes. All of the cost 
figures quoted are calculated at 1959 
price levels. The economics of 
waste-water treatment are _  in- 
fluenced considerably by the degree 
of centralization of disposal in any 
district. Equally important is the 
method of operation of sewers— 
whether combined or separate—and 
the maximum volumes of wastes de- 
livered to the sewage works. The 
volumes of domestic sewage and 
trade effluents have been rising 
steadily until about 40-50 gals. per 
capita per day is now quite normal 
in urban areas. Current practice is 
tending to allow for a maximum 
flow rate of about 240 gcd. Sewer 
costs range from a high of about 
$112 per capita for small housing 
developments to a minimum of $56 
per capita for a population of 50,- 
000, the cost increasing steadily for 
cities of larger size. Over 90 percent 
of the total population of Britain is 
served by sewers with more than 60 
percent served by plants providing 
complete treatment as recommended 
by the Royal Commission. The over- 
all costs of sewage treatment ranges 
from about $50 to $34 per capita for 
plants serving 1,000 to 5,000 people, 
to about $22 per capita for plants 
for a population of 200,000. For 
larger population groups the cost 
will decrease more slowly to the 
region of $21 per capita for a plant 
serving one million or more. Mod- 
ern works are adaptable to increas- 
ing mechanization and automutic 
control needing greater capita! ex- 
penditure but with lower operating 


160 


cost. The author discusses the many 
factors which have an influence on 
the cost of sewage treatment and 
disposal. 

“The Economics of Waste-Water 
Treatment.” By C. B. Townsend, 
Chief Engineer, Middlesex County 
main drainage department. The Sur- 
veyor and Municipal and County 
Engineer, 9 April, 1960 


Oxygen 
Absorption 

Increasing interest in high-ca- 
pacity aeration to supply sufficient 
air to satisfy the high oxygen de- 
mand rates in treatment of sewage 
and industrial wastes resulted in a 
study of the oxygen absorption ca- 
pacity of the Hi-Cone aeration sys- 
tem at the Glendale, Ill. sewage 
treatment plant by the Metropolitan 
Sanitary District of Greater Chi- 


cago. The aerator is designed to 
introduce oxygen into a liquid media 
by continuous and rapid exposure 
of fresh liquid surfaces to atmos- 
pheric air. This rate of oxygen 
absorption is a function of the speed 
of the cone which causes a rapid 
turnover of the tank content. The 
oxygen absorption rate studies were 
made in a conventional concrete 
tank 28 feet square and 13.5 feet 
deep, with 3-foot, 45-degree bottom 
fillets. Measurements 
with the 6-foot Hi-Cone unit run- 
ning at speeds of 25 to 39 rpm, and 
with the lip of the cone at % inch, 
2 inches, and 4 inches above the 
water level. The oxygen absorption 
rates adding 
sodium sulfite with cobalt catalyst 
to the tank in a slight excess to 
leacrate the water The tests at 
Glendale showed that: 1) The uit 


was capable of oxygen absorption 


were made 


were measured by 





@ SEWER construction in Lexington, Mass. N. Cibotti & Sons Co. are laying 9,000 
ft. of B-inch sewer. Hough Payloader puts in gravel base, backfills, does other jobs. 
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alert 


P.F.T. EQUIPMENT SERVING MILITARY ACADEMIES 


rings, Colorado. Two 40’ 
» #250 Heater and Heat 


Safety Equipment. 


cut. One 28° Floating 
Equpiment. 


waste treatment equipment exclusively since 1893 


PACIFIC FLUSH TANK CO. 


4241 RAVENSWOOD AVENUE, CHICAGO 13, ILLINOIS 


PORT CHESTER, N.Y. © SAN MATEO, CALIF. «© CHARLOTTE, N.C. «© JACKSONVILLE + DENVER 
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in tap water of amounts up to 23.5 
pounds per hour depending on the 
speed of the cone; 2) a unique meth- 
od for obtaining uniform and rep- 
resentative samples was developed 
by using small submersible pumps; 
3) complete and uniform mixing of 
the tank content is accomplished by 
the system; 4) the power consump- 
tion, expressed in kw-hr per pound 
of oxygen absorbed, did not vary 
significantly within the limits of the 
test and was approximately 0.36 kw- 
hr gross power consumption and 
0.24 kw-hr when corrected for the 
efficiency of the motor-reducer unit 


“Studying the Oxygen Absorption 
Capacity of an Aerator System.” By 


E. Hurwitz, Director of Laboratories, 


The Metropolitan Sanitary District 
of Greater Chicago. Wastes En- 
gineering, May, 1960. 


Plant to be 
Future Pump Station 

To provide sewage treatment to a 
3ll-acre area occupying one cornet! 
of a 5,180-acre drainage pattern 
with a minimum of future duplica- 
tion or waste was a significant prob- 
lem for the Des Moines Sewer Dis- 
trict, south of Seattle, Wash., on 


How to Protect 
Concrete Sewers from 
Chemical Wastes 


Chemical wastes have no 
effect on concrete sewers when 
inverts are lined with 
T-Lock Amer-Plate ® 


(lining exaggerated in 
proportion for clarity) 


T-Lock Amer-Plate is a high polymer PVC sheet, easily cast 
into pipes, tunnels and structures to form a partial or com- 
plete 360° protective lining. Used in inverts, it permanently 
protects concrete from corrosive chemical effluents. In arch 
areas, it positively stops oxidized H,S corrosion. T-Lock is 
also highly abrasion resistant; impartial tests show that it 
abrades at only 1/70th the rate of concrete. 


The fact that T-Lock ends erosion and corrosion problems 
in industrial and municipal sewer systems is attested to by 
more than five million square feet now in use. Write for 
complete data on this maintenance-saving lining before 


designing your next sewer. 


Applicators strategically located throughout U.S. and Canada 


CORPORATION 


Dept. BG + 4809 Firestone Boulevard + South Gate, California 


921 Pitner Ave 


Evanston, Ill. Kenilworth, N.J. 
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360 Carnegie Ave. 2404 Dennis St. 
Jacksonville, Fia. Houston, Texas 


111 Colgate 
Buffalo, N.Y 


6530 Supply Row 


Puget Sound. To make the problem 
more difficult, the focal point of the 
drainage from the 3ll-acre area was 
approximately one mile south of the 
most desirable treatment plant site 
for the ultimate 5,180-acre drainage 
pattern Consulting engineers car- 
ried out engineering and financial 
feasibility studies encompassing 
several alternate possible sewer sys- 
tems and their 
Population studies were made and 
analyzed from the standpoint of fu- 
ture development of the overall 
drainage area as well as for the 


estimated costs 


immediate development of the ex- 
isting sewer district. From thes 
studies it was decided that the trunk 
sewer initially constructed to serve 
the 820-acre drainage area should 
be designed with sufficient capacity 
to serve that area in its ultimate 
Similarly, the othe: 
trunk sewers throughout the district 
should be designed to serve the ulti- 


development 


mate development. Primary treat- 
ment with chlorination of the ef- 
fluent and discharge to deep water 
in the Sound would be adequate ac- 
ording to the regulatory agencies 
It was decided that the Spirageste: 


a two-compartmented treatment 


lant, which provides clarification 


, 
in the upper compartment and 
sludge digestion below, would be an 
deal solution. Ultimately the treat- 
ment plant will be converted to be- 
come a dry pit for horizontal-centri- 
fugal type pumps. To facilitate this 
three suction pipes were installed 
and equipped with blind flanges at 
each end. These pipes will ulti- 
mately be connected to the horizon- 
tal-centrifugal type pumps in what 
is now the digester portion of the 
Conversion of the 
Spiragester to a dry-pit room will 


Spiragester 


be extremely simple with a mini- 
mum of waste and the least possi- 
ble costs 

Sewage Treatment Plant to Be 
Future Pump Station.” By William 
J. Chase. Partner, Hill & Ingman 
Consulting Engineers, Seattle, Wash 
Pustic Works, June, 1960 


Wet Oxidation of 
Sewage Sludge 

Chicago, IL, and Wheeling, W 
Va., will soon have installed the 
Zimmerman process of sewage 
sludge disposal. In this process, the 
sludge will be “incinerated” in the 
liquid form, freshly collected from 
the settling tanks. It offers the possi- 
bility of eliminating digesters, dry- 
ing beds, vacuum filters and sludge 
neinerators. The new 200-ton-a- 
day wet-oxidation plant, being con- 
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structed at a cost of $11,870,000 for 
the Metropolitan Sanitary District 
of Greater Chicago, came as a result 
of a year-long study of a two-ton- 
a-day (dry basis) pilot plant at the 
District's West-Southwest Sewage 
Treatment Plant in which this 
method reduced volatile solids in 
the liquid sludge by 90% and total 
solids by 67.3%. This new plant will 
have four oxidation units, each 
capable of oxidizing 50 tons of solids 
a day. In addition, the plant will 
contain one turbo-generator in- 
stalled to generate electrical power 
from gases emanating from the 
process. Wheeling, W. Va., the sec- 
ond municipality to adopt this proc- 
ess for sewage-sludge disposal, will 
have a plant with a capacity of only 
5.6 (dry) tons of sludge per day 
This capacity will serve cities of 
approximately 110,000 population. 
The Zimmerman process represents 
a departure from conventional 
methods of sewage solids treatment 
and disposal. It operates on the 
principle that organic matter con- 
tained in liquid sewage sludge can 
be oxidized (burned) in combina- 
tion with an optimum quantity of 
air-borne oxygen without first being 
dehydrated by vacuum filtration or 
evaporation. Wet combustion, under 
proper conditions of pressure and 
temperature, generates heat in about 
the same quantities developed when 
incinerating conventionally dehy- 
drated sludge. While temperatures 
within the process can be selected 
anywhere below 750° F. (the critical 
temperature above which water can 
no longer exist in liquid form), the 
high level of efficiency is about 
500° F. The incoming sludge and 
air is passed through heat exchang- 
ers where the heat from oxidized 
sludge is used to preheat the raw 
sludge and air. At the present time, 
a model low-cost small unit, suitable 
for communities requiring one ton 
or less of daily capacity, is being 
installed at the sewage treatment 
plant in Wausau, Wisconsin 

“Wet Oxidation—A Fresh Idea in 
Sewage Sludge Disposal.” By Fred- 
erick J. Zimmerman, President, 
Salvo Chemical Corp. (a wholly 
owned subsidiary of Sterling Drugs 
Inc.). The American City, May, 1960 


Model Sewer 
and Water Planning 

New Hope, Minn., is one of those 
few farsighted communities which 
has actually planned for their popu- 
lation growth. This village located 
about 8 miles from the center of 
downtown Minneapolis, consists of 
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INSTANT LATERAL DIGGING WHEEL SHIFT 
LICKS TIGHT-QUARTERS TRENCHING JOB 


THE CLEVELAND JS-30 TRENCHER, with instant lateral shifting 
and power tilting of its digging wheel, got high daily trench 
production for McShane Contracting Co. of Pittsburgh on a water 
line job that would have slowed an ordinary trencher to a snail's 
pace. The trench had to be dug in an extremely narrow road 
shoulder hemmed in by poles, trees and heavy growth on side slopes 
rising sharply within less than six feet of the pavement's edge. 


Able to dig behind either crawler or anywhere within its 6-foot 
width, the JS-30 easily dug past the obstructions in the narrow 
shoulder. Lateral position of the crawlers was changed as neces- 
sary to get by obstructions, while the JS-30's digging wheel was 
power-shifted laterally, keeping trench digging right on line. 
Power-tilting of its digging wheel allowed the JS-30 to dig straight 
vertical trench with one track higher than the other on the side 
slopes, without blocking or cribbing. 


THE JS-30 —A TRENCHER OF AMAZING UTILITY 


© Digging wheel power-shifts 5’ from e Excavates bell holes, saves on 
side to side trench width 


e Digs trench flush with parallel 


pavement, curbs, etc. e Digs 11”- 24” wide, to 542’ deep; 


digs to 6’ wide with power-shifting 
e Digs trench virtually flush with of wheel 
trees, poles, fences, etc. 
e Digs vertical trench on side slopes, e 100% contro! of all operations at 
cuts blocking, cribbing operator seat. 


Get the complete story on the JS-30 from your distributor 


The CLEVELAND TRENCHER co. 


20100 ST. CLAIR AVE. + CLEVELAND 17, OHIO 





5.1 square miles of rolling land suit- 
able for building of  split-level 
homes. It has good rail and highway 
connections to the city and other 
suburban areas providing easy ac- 
cess for the residents and industries 
to the metropolitan areas. With a 
dense clay soil, no public water 
supply or sewer system and no set 
of planning ordinances to regulate 
development, it was obvious that the 
Village of New Hope was going to 
experience growing 
pains unless something was done 
The village council employed the 
author’s consulting engineering firm 


some serious 


Positive 
NON-SLIP 


tole, 
Drive 


to make a preliminary study of the 
sanitary sewer requirements of the 
village. Aerial were em- 
ployed to provide a topographical 
map of the village for use in the 
engineering survey and later to aid 
in the assessment process. A plan- 
ning Commission was established 
which, with the help of a consultant 
city planner, overall 
plan for the village and prepared 
the ordinances to implement it. Pro- 


surveys 


prepared an 


vision was made to set aside land 
for parks, schools, and playgrounds 
The consultant city planner aided 
the Commission in the designation 


The HEART of the Flexible 
“Automatic” SEWERODER 


@ Hardened Steel Drive Dogs, 
spaced between endless dual 
chains, provide controlled, non- 
slip power up to 4,000 Ibs., no 
matter how greasy or muddy 
the rods may be. 

@ The Safety Overload Clutch 
protects pipe, rods, machine. 
Easily adjustable to relieve on 
predetermined overloads. 

@ The Footage Meter is syn- 
chronized with rod drive for 
pin-point tool location. Its ac- 
curacy eliminates costly guess- 
work in locating broken pipe. 


Your “ Flexible” represent- 

ative will be glad to give 
you facts and figures or 
write for the SeweRopveR 
Brochure. 


3786 DURANGO AVE., LOS ANGELES 34, CALIF 
1005 SPENCERVILLE ROAD, LIMA, OHIO 
415 SOUTH ZANGS BLVD., DALLAS, TEXAS 





of areas that should be residential, 
industrial, or commercial and a gen- 
eral agreement was reached on the 
proposed street pattern to be de- 
Consulting 
planned and supervised the 
struction of the trunk sewers and 


veloped engineers 


con- 


the basic parts of the public wate: 
system. The foresight and courage 
of the officials of the Village of New 
Hope to follow the ideal method to 
develop a village was intended to 
avoid the problems of other suburbs 
in the area. The example should be 
seriously studied by new communi- 
ties which may be faced with a 
similar problem 

“Model Sewer and Water Plan- 
ning.” B. F. G. Goff, Administrative 
Assistant, Orr-Schelen, Inc., Con- 
sulting Engineers, Minneapolis, 
Minn Water & Sewage Works May. 
1960 


Corrosion 
Prevention 


Cor rosion problems in Sewer 
structures develop only when a sub- 
stantial concentration of sulfides ap- 
pear as a result of a combination of 
the following circumstances: 1) A 
temperature for at 
least six months of the year: 2) high 
matter; 3) 


wastes in the 


high average 
concentration of organi 
long retention of 

sewer, caused by long outfall lines, 
slow flow, flat grades, or accumula- 
tion in such areas as pumping cham- 
bers; 4) significant sulfate content 
Under given sewage conditions, hy- 
drogen sulfide (H.S) is readily 
formed by the action of bacteria on 
organic matter and on sulfates in 
the sewage flow. The organism pri- 
marily responsible is Vibrio desul- 
furicans, which derives its energy 
from the dehydrogenation of many 
compounds and the reduction of 
Many materials have been 
with 


sulfates 


ised as protective coatings 


varying degrees of success, includ- 
ing sulfur, asphalt, coal tars, chlori- 
nated rubber and vinyl 


Heavy troweled vinyl resin applied 


sprayed 


in several coats to a thickness of \% 
given excellent protection 
15-yr. period under most 
severe conditions. Recently 
epoxy resins have been used but of 
tested 
have 


in. has 
over a 
various 
several epoxy combinations 
in sewers only one or two 
proved satisfactory for more than a 
year. Many installations of clay liner 
plate and tile have also been used 
successfully for long periods; but 
where corrosion is severe the meth- 
od may be inadequate. High poly- 
mer vinyl chloride has been nearly 
ideal as a protective material. It is 
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“Hey, Hartley— 
it’s the white pipe again. 
The infiltration can’t be 
in this line!” 


You can thank Johns-Manville’s patented Ring-Tite® Joint which cuts 
ground water infiltration to a minimum. It’s exclusive on Transite®, the 
white sewer pipe. 

On a recent sewer project, specifications called for an extremely exacting 
infiltration test. What was the outcome? At final inspection, infiltration in 
the Transite line was 80% less than specification. What does this mean? 
Important savings! Volume of sewage to be treated is kept toa minimum... 
treatment plant operates as designed. The plant’s reserve is conserved for 
future service. 

Transite, made of tough, durable asbestos and cement, with its tight 
joints, offers many other savings. The long, light-weight lengths and sure 
coupling methods reduce trenching and installation costs. Transite’s low 
coefficient of friction means faster flow and shallower trenches. Preventive 
maintenance with Transite will save you thousands of dollars. 

Take it from Hartley—Transite can provide important economies in all 
sewer projects. Get all the details on Transite, the white sewer pipe. Send for 
your facts and data book today! Write Johns-Manville, Box 14, PW-7. New 
York 16, N. Y. In Canada: Port Credit, Ontario. 
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TRANSITE PIPE 





unaffected by oxidation, water, oils, 
greases, acids, alkalies, salts and 
bacteria. It can be used as solvent- 
applied coatings or it can be molded, 
extruded and formed into flexible or 
rigid sheets. 

“Sewer Corrosion and Protective 
Coatings.” By C. G. Munger, Vice 
President, Amercoat Corporation, 
South Gate, Calif. Civil Engineer- 
ing, May, 1960. 


Other Articles 
“Land in Sewage Purification.” The 
agricultural disposal of sewage in Not- 
tingham, England. By A. R. Stone 
A. I. Mech. E., M. Inst. E.. S. P.. Man- 


ager, City of Nottingham Sewage 
Works and Farms. The Surveyor and 
Municipal and County Engineer. 26 
March, 1960 

“A Review of the Literature of 1959 
on Wastewater and Water Pollution 
Contrel.” This section of the Literature 
Review covers analytical methods and 
sewage. By Research Committee, Water 
Pollution Control Federation. H. Heu- 
kelekian, Chairman, Journal Water 
Pollution Control Federation, May, 
1960. 

“How Nitrates Reduced Odors In 
Flooded Trickling Filters.” Addition of 
sodium nitrate to influent of standard- 
rate filters controlled hydrogen sulfide 
nuisance at Atlanta. By Leonard E 
Waller, Supt, South River Sewage 





SEWERS 


cleaned faster 
and easier! 


SEWERKING 
“$00' ’ 


SEWERKING 
750" 


city 
STREET 


NAME 


Call or write 


ROdney 3-7433 


BUCKET 
MACHINES 


TRUCK LOADERS 
AVAILABLE 


—a type to solve 
your sewer 
cleaning needs 


POWER ROD 
DRIVE 
Troiler 
Available 


=Sbwm, 


MANUFACTURING CORPORATION 


5632 NORTHWEST HIGHWAY, CHICAGO 46, ILLINOIS 


Treatment Plant, City of Atlanta, Ga 
and Robert S. Ingols, Prof. of Applied 
Biology, Georgia Institute of Tech- 
nology. Wastes Engineering, May, 1960 

“Computational Aids For Forecasting 
Water Quality.” This paper describes 
how the buildup of chlorides can be 
followed in a reservoir under certain 
conditions of water reuse. By E. F 
Gloyna and R. S. Schechter, Prof. of 
Civil Engineering and Assistant Prof 
of Chemical Engineering, respectively 
The University of Texas, Austin, Texas 
Journal Water Pollution Control Fed- 
eration, May, 1960 

“Simplified Sewer Design.” How a 
chart based on the Kutter diagram can 
be used for quick determination of 
pipe sizes required in storm and sani- 
tary sewers. By R. B. Steytler. Public 
Works, June, 1960 


Plant Operations of the 
Middlesex County (N.J.) 
Sewerage Authority 


HE ANNUAL report of operations 
for the Middlesex County Sewer- 
age Authority for 1959 supplements 
the plant description and first year 
operating results which appeared in 
Pustic Worxs for December, 1959 
and February, 1960. So] Seid is Chief 
Engineer; M. C. Rand is chemist 
A. A. Lach is plant superintendent 
and Metcalf & Eddy consulting engi- 
neers 
The average flow during 1959 was 
37.26 med. While monthly averages 
do not deviate widely from this fig- 
ure, individual days following heavy 
r prolonged rains show flows great- 
y in excess of normal. These in- 
creased flows are accounted for in 
the metered flow from the partici- 
pants, indicating that the infiltration 
occurs almost entirely in some of the 
ride municipal collecting systems 
yw tied into the trunk sewer. There 
was improvement in this respect 
n 1959 as compared with 1958, re- 
1g from the efforts of some par- 


; 


tx muni ipal ties tO 6ellmi- 


pating 
nate infiltration 
The hour to hour flow variation 
juch less that at most plants, the 
daily maximum and minimum de- 
viating from the average ordinarily 
by about fifteen percent. Also the 
high and low flows form broad pla- 
teaus on the chart rather than sharp 
peaks. The minimum flow is usually 
ntered near the hour of 8 A. M.. 
maximum flows most frequently 
in the late afternoon. Several 
ys account for these differences 
the flow pattern observed at 
most plants. The great length of the 
system means that peak flows from 
various parts of the area served do 
not arrive simultaneously. Also, the 


j am 


trunk system, with its lara 
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eter and length, much of it with 
relatively flat slopes, tends to equal- 
ize flows. About half the flow is in- 
dustrial, and does not follow the 
usual domestic pattern. In fact, sev- 
eral large industries contribute es- 
sentially constant flows around the 
clock, Finally, the Sayreville Pump- 
ing Station does much to equalize 
the flow. This is partially intentional, 
through a conscious effort to hold 
the pumping rate constant, and par- 
tially a result of the design and con- 
struction of the system. Small in- 
crease of sewage elevation in the 
wet well of the pumping station re- 
sults in storage of a relatively large 
volume, not only in the wet well 
itself, but in the influent chamber 
preceding it, and in the 84-inch 
Main Trunk and the 48-inch South 
River Interceptor 

The average feed of chlorine over 
the year was 54 ppm, requiring 16,- 
400 pounds of chlorine per day. Va- 
riations of chlorine demand from 
day to day, and even from hour to 
hour, are extremely wide and some- 
times quite sudden, so that control 
of the chlorination requires more 
attention, checking, and adjustment 
than is necessary in the greater ma- 
jority of plants 

The residual chlorine in the efflu- 
ent has consistently been in excess 
of the 0.5 ppm value required by 
the regulatory agencies. This is due 
to the fact that the specified 0.5 ppm 
really represents a minimum figure, 
so average figures naturally exceed 
it 

The bacterial quality of the ef- 
fluent has consistently complied with 
the requirement of the N. J. State 
Department of Health, in that at 
least 80 percent of the samples tested 
shall show a coliform dens:ty of 0.2 
coliform organisms or less per milli- 
liter. During the greater part of the 
year, the established chlorination 
procedure resulted in over 90 per- 
vent of the samples being under the 
specified coliform density. It would 
therefore be possible to reduce 
chlorination slightly and still meet 
standards. However, the amount of 
chlorine which could be saved in 
this way is insignificant and it is 
considered preferable to maintain a 
margin of safety 

Average BOD removal is 19 per- 
cent, with figures for individual 
months ranging from 12 to 34 per- 
cent. An unusually large proportion 
of the BOD in the combined flow is 
in the soluble fraction, owing to its 
origin in the various industrial con- 
tributions to the system. The plant 
was designed on this basis, and high 
BOD removals were not anticipated 
Pre-design studies indicated that the 
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NICHOLS “ROTO - PLUG” 
CUTS INITIAL INSTALLATION 


COSTS 28% 


_s 
= 


Pe aks: ” 
= 


The Nichols “Roto-Plug” Sludge Concentrator with its low 
initial installation cost—plus its inherent efficient and eco- 
nomical operation—places mechanical sludge dewatering 
within the reach of even the smallest community. 


The “Roto-Plug” eliminates expensive vacuum and filtrate 
equipment, chemical mixing and feeding equipment, con- 
ditioning equipment, and high filter-media maintenance. 
Cost-wise this is a savings of 38% of the initial capital 
investment, compared with other methods of sludge de- 
watering. 


Get all the facts about the economy of the “Roto-Plug”. 
roe today for our four-page, two-color technical bulletin 
P-100. 


NICHOLS ENGINEERING & RESEARCH CORP. 


80 Pine Street, New York 5, New York 
3513 N. Hovey Street, Indianapolis 18, Ind. 
405 Montgomery Street, San Francisco, Calif. 





receiving water, Raritan Bay, was 
capable of absorbing the anticipated 
BOD load without affecting its qual- 
ity. The data accumulated from bay 
samples since the system has been 
operating confirm this conclusion. 

The removal of suspended solids 
has uniformly exceeded the require- 
ments of the regulatory agencies, 
which specify 60 percent reduction. 
There is a general tendency for re- 
movals to be slightly higher in warm 
weather than during the cold 
months. A consistently high degree 
of removal of settleable solids has 
also been realized. 





DARLEY 
MAGNETIC 
DIPPING 
NEEDLES 


$17.50 


Standard With 
Thousands of 
Water Works Men 
For Over 51 Years 


with 3 section 
telescoping handle 
«$22.25 











100 Peze Catalon 
W. S. Darley & Co. 
Chicago 12 








The average quantity of sludge 
barged to sea was 18,989 wet tons 
per month, with an average concen- 
tration of 4.8 percent solids. 


Traffic Deaths and Injuries 


There were 900 more deaths and 
more than 50,000 additional injuries 
on U. S. highways in 1959 than in 
1958, according to statistics com- 
piled by The Travelers Insurance 
Companies. Fatalities climbed to 
37,600 and more than 2,870,000 were 
injured as a result of automobile 
accidents. 


90% cut in operating and 
maintenance cost means 


CASH 


in the 


BANK 


for you! 


New, 
transistorized 


M-SCOPE 
PIPE 
FINDER 
only 


$189.20 


Rugged, transistorized construction proc 
tically eliminat int costs . 
extends bottery life to o yeor or more 
Pinpoint accuracy, greotest depth pene 
tration make the M-cope first choice in 
the field! 

Heavy Duty LEAK DETECTOR . $295.00 


Send for FREE 1960 Cotelog 


ISHER 


Research Laboratory, ‘nc. 
Dept. PW-4, Pele Alto, Calif 








Radically new, 
powerful, transis- 
torized locating 
instrument weighs 
only 4 lbs. and is 
% as large as old 
type pipe locators. 


Telescoping alu- 
minum handle; 
2 oz. single ear 
set; all in carrying 
case. 

Write today for 
brochure and in- 
struction manual. 





NEW MINIATURIZED WILKINSON LINE LOCATOR 


MODEL W-3 


WILKINSON PRODUCTS COMPANY 
3987 Chevy Chase Dr., Pasadene 3. Calif 


SYiven 0-4314 








PROGRESS 
of the St. Louis 


Sewer District 


N RESIGNING as Executive Di- 

rector of the Metropolitan St 
Louis Sewer District to return to 
the Public Health Service, William 
Q. Kehr, summarized the progress 
of the work accomplished during 
the past 4% years. Some of the more 
important achievements were re- 
ported by Mr. Kehr as follows: 1) 
Establishment of standard criteria 
for the design of sanitary and storm 
water facilities; 2) development of 
a uniform plan review of both pri- 
vate and public sewage and drain- 
age works within the District to 
insure conformity with overall mas- 
ter plans for comprehensive sewage 
and drainage systems to serve the 
area; and of uniform construction 
standards to insure all sewage and 
drainage works are built to the 
same standards of high quality fo: 
dependable service and lower fu- 
ture maintenance costs; and 3) or- 
ganization of a centralized engineer- 
ing inspection department which in- 
spects all sewer and drainage con- 
struction, whether public or private 

These are fundamental to th 
building of adequate, properly con- 
structed Only in a truly 
metropolitan district could the ad- 


sewers 


vantages of these uniform standard: 
and procedures be secured 

The District, in cooperation with 
the County Water Company, Lac- 
lede Gas Company, Bell Telephone 
Company, and the County Planning 
and Zoning Commission, has had 
planographic 
aerial photographs; topographic fea- 
tures are to be added later. Existing 
maps were of questionable accuracy 


maps prepared from 


whereas these maps have a high 
degree of guaranteed accuracy and 
will be helpful to other agencies, 
subdividers, and engineers, as well 
as of paramount importance to the 
cooperating agencies 

In new sewer construction, fou 
of the five bond issues presented for 
the construction of trunks have 
passed. The Maline Creek trunk 
sewer, built with a $1.7 million bond 
issue, will soon be completed and in 
operation. It is interesting to note 
that this sewer could not have been 
built by any existing agency prio 
to MSD. Three other major bond 
issue elections are planned for this 
year or next, Coldwater, Gravois 
and Wellston. In addition to these 
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bond issue projects, the District has 
created over 100 lateral tax bill sub- R bber Watersto 
districts. Now. oe A U 
With the approval of the proposed 
bond sauna aa oreo of that can be spliced 
these facilities, the sanitary sewer 
construction program the first ma- | in just 6 minutes 
jor goal of the District—will be com- 
pleted. In the meantime, engineer- 
ing has started on two other major 
programs. One, the $285,000 pollu- 
tion abatement study which will 
recommend a program for the treat- 
ment of all District sewage and in- 
dustrial wastes, has been underway 


> x ‘ 1e8 ; , , ae. 3 
- reo ose oe ye <= Apply Kwik-Kem 3 -- -3 ‘chemienl Clamp Waterstop firmly for 5 to6é 
: to prepared surface. minutes... and it’s spliced. 
The other major program under 
engineering study would provide Gates, leader in Waterstop Thad) iii els 
adequate storm drainage facilities since 1935, offers the Kwik-Seal wee ; 
for the area. Ten major storm water splice that is chemically bonded, and splicing demonstration 
subdistricts and several smaller sub- using simple tools—no vulcanizers, j 
districts have been proposed so far. no molded parts. This new splicing § 
Except for completion of engineer- method cuts labor costs, i 
ing studies in progress, further speeds the job. | 
activity in this program has been . i 
i 
' 
i 





The Gates Rubber Company Sales Division, inc. . 


Denver 17, Colorado 
C) Please send me a Waterstop catalog. 
[_] | would tike a splicing demonstration. 


Name 


postponed temporarily pending ap- The Gates Rubber Company 

pointment of a storm water citizens Denver, Colorado Company 

committee to investigate possible Gates Rubber of Canade Ltd. Address 

alternate methods of financing. The Brantford, Ontario City State 

groundwork for this committee has . 

been laid and the Board should pro- 4 : =e 

ceed with the appointments Gates Kwik-Seal Waterstop 
It will be recalled that less than Pay “ie ae i ti ae 

three months after I was appointed 


Executive Director, the District 
of les a : eae cana | w E lw) E || c| Cc CEES. the increoiete torque-Fiow pump 
of less than 25 employees to a major, 


full-grown utility. In fact, the final Could your present pumgs puss tis 
decision to assume full operating ehresive slate plus « nine-iach piece 
responsibility for the vast scattered of Ye" stool? The Terque-Flew pomp 
system and facilities was made less did—with ease! Think what this means 
than a month and a half prior to for your toughest of pumping problems! 
January 1, 1956, the target date. Its solution is as near as your neerest 
With less than two months’ operat- e Wemce representative. 


ing funds on hand, we did not have 
money to buy the equipment, trucks 
or property necessary to operate. 
We had barely enough to pay wages 
until revenues were received from 
a service charge which would not 
go into effect until] January 1, 1956. 
Through the fine cooperation of 
the 85 municipalities and sewer dis- 
tricts in MSD, we were able to bor- 
row or lease vitally needed equip- 
ment, rent maintenance headquar- 
ters, buy the trucks and equipment 
we needed and assume responsibility 
overnight, without a hitch, on Janu- 
ary 1, 1956. In the meantime, it had 
become evident that we could save 
$100,000 annually by handling our 
own billing and collecting instead 
of contracting with existing agencies reason: recessed impeller; continvows open passage 
for this service. With over 290,000 | « (whet will go in will come ovt) 
customers to bill twice a year we 


could never have made the deadline 

Oe @ division o 
if it had not been for the complete acne @ 
cooperation of and the countless 660 Finn St., San Franciece, Cailt. 
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but the job was dry } 


WESTERN SALES & SERVICE: STANCO MFGS. & SALES INC., 1666 Ninth St. (Corner of Olympic) Santa Monica, Calif. 


PUMP BETTER ELECTRICALLY 
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“The water ran 


all night 


all day” 


“The water ran all night but the job 
was dry all day.” — typical of com- 
ments by FLYGT pump users in 

60 countries around the world. 

You needn't lose a working 
minute draining ground 

water from your working 

site. FLYGT electric- 

powered, fully sub- 

mersible pumps 

can be run day 

and night with 

virtually no super- 

vision and little main- 

tenance. They are so 

simple anyone can run 

them without training. And 

they are fully portable — can 

be moved from spot to spot 

as the job requires. Ask for 

our literature containing full 
information about FLYGT pumps with 
capacities up to 3100 gpm and for heads 


up to 220 ft. — or for a free demonstration. 


87-3 


STENBERG MANUFACTURING CORPORATION 


HOOSICK FALLS, WN. Y. 


USE FLYGOT! 


extra hours put in by a loyal staff. 
The Board of Trustees did its full 
share by calling frequent meetings 
and backing me to the fullest. It 
was the greatest voluntary joint co- 
operative effort I have ever wit- 
nessed 

During the succeeding four years 
we have made great progress with 
one of the lowest sewer service 
charges in the nation. We now have 
a large fleet of modern trucks and 
other equipment to replace the old 
equipment we originally started 
with (the newest piece of equipment 
we inherited was over five years old 
and some went back to the late 30's 
and early 40's). Our emergency 
rews are equipped with 2-way 
adio for prompt dispatching. Our 
sewer cleaning equipment is the 
very latest, power-driven models 
We own (with the exception of 
Central West Maintenance which 
we still rent, and North West Main- 
tenance which we are now develop- 
ing) all the various maintenance 
headquarters. These facilities have 
been paid for as they were acquired 
We have continuously been on a 
pay-as-you-go basis and have 
never had to borrow against antici- 
pated revenue for operating ex- 
penses. This in spite of the fact that 
n recent years we have had to con- 
tract with outside firms for many 
major emergency repairs to our ta- 
lities which our crews were not 
equipped to make 

Other activities in which we are 
naking progress include the down- 
spout program which is removing 
storm drainage from over-charged 
sanitary sewers; deferred main- 
tenance problems; establishment of 
a cooperative rain gauging program 
run-off data 


nicrofilming many of our records 


to provide essential 


to reduce Space requirements and 
conversion of several of our small 
sewage treatment plants to a more 
efficient process. We had hoped that 
we could greatly expand the de- 
ferred maintenance program and 
make a start towards implementing 
the program for providing treatment 
for all District wastes during the 
oming year. Anticipated revenues 
vill not permit us to undertake 


these needed activities at this time 


STORM WATER 
PUMPING STATION 


PUMPING STATION and sani- 
tary and storm sewers are un- 
der construction in East St. Louis, 
Ill., to accommodate drainage from 
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low underpasses being constructed 
as part of the new Interstate High- 
way system in East St. Louis. The 
station was required since a natural 
gradient is not available for dis- 
charge of storm water from the 
highway 

The contract for the work was 
awarded to the Fruin-Colnon Con- 
tracting Company of St. Louis, on 
their low bids totaling about $1,- 
927,000. The pumping station, 20 by 
100 ft., will house six 15,00) gpm 
pumps. Most of the 70-foot-high 
housing actually will be below 
ground—55 feet of it. Because of this 
depth the base is 23 feet below the 
water table, necessitating a large 
dewatering installation, including six 
deep well turbine pumps. To permit 
construction below the water table 
a stee] sheet pile cofferdam 23 ft 
deep was installed. The open cut 
was 32 ft. deep. The sheet piling 
cofferdam was braced by reinforced 
concrete walers and steel beam 
struts to withstand the outside pres- 
sure. The open cut to water table 
equired 30,000 cubic yards of exca- 
vation, and the cofferdam an addi- 
tional 4000 cubic yards 

The sewer work included laying 
1000 feet of 72-inch concrete pipe 
and 8000 feet of 21 to 42-in. sanitary 


sewer. About 1100 feet of the 72- 


@ SHEET PILING and steel rings brace construction shaft of this storm water pump- 
ing station being built to handle drainage from interstate Highway structures. 


inch pipe was tunnelled under five ympleted first. Mining is performed 
railroads. The tunnel had to be de- inder the protection of a twelve- 
watered by a series of six deep well foot-long hydraulically operated 
turbine pumps installed 100 feet shield which covers the top half of 
deep along the line of the tunnel] the tunnel. Full circle liner plates 
They pumped up to 9000 gpm. into are erected under the tail of the 


the 72-inch sewer line which was shield 


kM OLOL OM Fp posts 


FOR GRAY AND DUCTILE IRON 


ON HAND 


Construction Castings 


WITH LARGE STOC 


NEENAH 


PUBLIC WORKS for July, 1960 


KS MAINTAINED FOR PROMPT SHIPMENT ANYWHERE 


be sth oi 

nd att Ld b Hiob, ” 

. >. 

Rl id) 


~ 


Z 


FOUNDRY COMPANY @ NEENAH © WISCONSIN 


. 544 N th Neva Ave e 





THE 


INDUSTRIAL 


WASTE. 
DIGEST 








See 


— 








Bet jigs Oe te, 


- 











Prepared by CLAYTON H. BILLINGS, Associate Editor 


Nitrogen Oxide in 
Engine Exhaust 


Less than 1 ppm of nitrogen di- 
oxide mixed with oxidized gasoline 
fractions and ozone in sunlight, can 
form irritating atmospheric pollu- 
tants. Both Otto and Diesel cycle 
engines produce exhaust gases con- 
taining 1,000 to 2,000 ppm of nitro- 
gen oxide. An investigation was 
made of the formation of nitric oxide 
in the complex flame following auto- 
ignition of liquid fuel to find a 
means of suppressing air pollution 
from this source. Differences were 
noted in nitric oxide formation from 
various fuels and these were attrib- 
uted to ignition lag. By using a high 
air temperature in the experimental 
apparatus before fuel injection, the 
ignition lag was shortened and the 
duration of the combustion process 
could be controlled. Because of the 
dependence of the nitric oxide for- 
mation rate on temperature and 
exponentially so, the maximum tem- 
perature is probably the most im- 
portant factor to be considered in 
studies of nitric oxide abatement. 

“Nitrogen Oxide Formation in 
Autoignition of Liquid Fuel Sprays.” 
By George J. Mullaney, General 
Electric Co. Industrial and Engi- 
neering Chemistry, June, 1960 


Acid Mine 
Drainage 

Controlling strip mine drainage in 
Indiana was started thirty years ago 
voluntarily by progressive mine 
owners. A state-wide control pro- 
gram was undertaken by the State 
Board of Health and Public Health 
Service in the thirties, and in the 
late forties a cooperative program 
was commenced with entry into the 
picture of the Indiana Stream Pollu- 
tion Control Board and the Indiana 
Coal Association. Since treatment is 
not feasible, the problem is resolved 


172 


into preventing the formation of pol- 
lutional substances or abating the 
discharge to streams. Sulfur bearing 
refuse from coal recovery reacts 


with water and air to form an acid 
and other undesirable end products 
It is often possible to isolate sul- 
furitic material from either air or 





Plastic Sewer Pipe Used in Difficult Project 


N ONE SECTION of Little Rock, 

Arkansas, the earth moved in 
such a manner that sanitary sewer 
lines in the vicinity were disrupted. 
When, by necessity, the lines were 
dug up, piping was found to be dis- 
placed and forced out of line for 
the entire sewer diameter. Flow had 
stopped, gummy soil had prevented 
dissipation and leeching so backflow 
forced seepage to overflow from the 
nearest manhole. 

Because the soi] was gummy, wet, 


@ 30-FOOT lengths of plastic sewer 
pipe, 8 inches in diameter, were laid 
in trench and solvent-welded in place. 


and unstable, the trench for laying 
a new pipe had to be dug wider 
than normal—even wider than 
sound construction practice would 
dictate. Depth of the trench varied 
from five to eight ft. A 6-in. bed of 
crushed rock chips was placed in 
the ditch and graded as closely as 
possible. Thirty-ft. lengths of 8-in. 
Evanite plastic sewer pipe were 
lowered into the ditch as needed, 
and solvent-welded in the ditch. In 
some cases wet trench conditions 
were encountered but this did not 
delay the jointing procedure. After 
the pipe was installed, back-fill was 
placed around the pipe and to a 
depth of 18 ins. above the pipe and 
air tamped. The rest of the back-fill 
was placed in the ditch mechani- 
cally. Inspection showed no apparent 
infiltration. 

At an inspection, about five 
months after installation, an 8-in. 
Sidu ball was run through this line 
to see whether or not the pipe had 
deformed out of round. At this time, 
a 742-in. Flexible auger was pushed 
through the pipe section with no 
difficulty. It was evident that the 
pipe had not gotten out of round nor 
deformed. The Little Rock plastic 
sewer main installation is an ex- 
ample of successful municipal sewer 
main using plastic pipe. The solvent- 
welded joints reduce infiltration, 
exfiltration, and root penetration. 
The plastic sewer pipe is also im- 
pervious to chemicals commonly 
found in sewage and industrial 
wastes. 
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SULLIVAN, ILL. 
ENGINEERS: GEORGE L. SODEMANN & ASSOC. 


ELDORADO. KAN. 
ENGINEERS: BLACK & VEATCH 


JONESBORO, ARK. 
ENGINEERS: BURNS & MCDONNELL 


NEW ALBANY. IND. 
ENGINEERS: CONSOER, TOWNSEND & ASSOC. 


KOMLINE-SANDERSON 


PEAPACK. NEW JERSEY 
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COILFILTER 





CLEARWATER, FLA. 
ENGINEERS: BRILEY, WILD & ASSOC 


ALLIANCE, OHIO 
ENGINEERS: FLOYD G. BROWNE & ASSOC 


OGALLALA, NEB. 
ENGINEERS: NOSKY & HICKEY 


ENGINEERING CORPORATION 
* BRAMPTON, ONTARIO, CANADA 





You 
make 
test 

after test 
after test 
with 
complete 
accuracy 


because 


TAYLOR 
COMPARATORS 


have 


guaranteed 


non-fading 


color 
Standards 


Th 


FAST, EASY TESTS 
FOR pH, 
CHLORINE, FLUORIDE 


WRITE FOR PREE HANDBOOK 

10! pages of technica! date and 

vsetyl information. Gives theory 

ond application of pH control. De- 
\ scribes full Taylor line. 


W. A. TAYLOR « C0. 


water or both. Surface water should 
be excluded from pits by construc- 
tion of diversion ditches and the pits 
should be kept dry. The sulfuritic 
material should be segregated and 
buried under clean spoil. In closing 
a mine the final cut can be flooded 
or if this is not feasible, the final 
cut should be graded with al] refuse 
covered with dirt. The use of the 
sulfur-bearing refuse for road con- 
struction, thus creating an environ- 
ment for acid formation in run-off 
waters, is one of the largest sources 
of pollution from mine drainage in 
Indiana. Consequently such practice 
has been discouraged. Experience 
has shown that these control meas- 
ures have been effective 

“Mine Drainage Control in In- 
By O. H. Hert, Sanitary En- 
gineer, Indiana State Board of 
Health. Journal Water Pollution 
Control Federation, May, 1960 


diana.” 


Income Tax and 
Waste Treatment 
The Internal Revenue Code allows 


a deduction from 
for expenses incurred in carrying on 
a trade or business. While this seems 


gross income 


to mean that the capital expenditure 
for an industrial waste treatment 
plant is immediately deductible, the 
Federal Income Tax Regulations ex- 
plain that an industry cannot deduct 
certain expenditures for equipment 
and property having more than a 
year of useful life. Recently a Fed- 
eral District Court in Pennsylvania 
concluded that the Woolrich Woolen 
Mills was entitled to deduct imme- 
diately $108,000 spent for a waste 
treatment plant, which the firm was 
ordered to provide by the State 
However, other courts have held 
that such expenditures must be 
capitalized and deducted as depre- 
ciation. In following the latter pro- 


cedure, an industry will find it ad- 
vantageous to lease the property for 
the plant site 
it, making it possible to deduct the 
rent. The 
ment and constructed works must 
be determined as well] 


value after the expiration of the 


rather than purchase 
useful life of the equip- 
as the salvage 


yeriod of useful life. This year a 
} ; 

bill, H.R. 332, was 
Congress by Representative John W 
Byrnes would 
allow an 


introduced in 


of Wisconsin which 
accelerated amortization 
period of 60 months of the cost of 
treatment works for abatement of 
pollution, provided such works were 
constructed or acquired because of 
the requirements of state law. It is 
unlikely, however, that the bill will 
be enacted. 

“Memo to Industry: How to Re- 


INCINERATION 


Air Pollution Control 


MORSE BOULGER : 


BUILDERS OF THE MOST MODERN 
INCINERATOR PLANTS IN THE WORLD 


} 


incinerator 
Facts 

[}) Municipal 
Bulletin 111-¢ 
[) industrial 
Bulletin 184-4 


Contact us, or have your architect 
or consulting engineer tap our 70 
years experience solving Waste 
Disposal problems - large or smal!. 
No obligation 


MORSE BOULGER : 


80 FIFTH AVENUE, NEW YORK 11,.N.Y. Dept 708 


Representatives Everywhere 


f: Incinerator institute of 
America, Air Poltution Cor*ro! Assoc. 








BUILD BETTER 
SEWER LINES 





with 
WESTON 
GASKETS and FORMS 
for 
SEWER PIPE JOINTS 
(a cement joint) 


@ No jute used—gasket centers spigot 
@ Definite spoce in each joint for 
cement. @ Form confines cement -grout 
to lower portion of joint. @ Particularly 
advantageous in woter-bearing trenches 
@ Infiltration minimized. 


Se Wa. i> 300), Bee} 


Adams Mass 
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cover Investments in Wastes Treat- 
ment Plants.” By William F. 
Saunders, Dunnington, Bartholo- 
mew and Miller, Counse] to Nation- 
al Council for Stream Improvement, 
Inc. Wastes Engineering, May, 1960. 


Reactor 
Wastes 


Fuel elements 
power plants must be removed from 
a reactor before all the fissionable 
material is consumed, and are pro- 
cessed chemically to recover the fis- 

for refabrication 
produces a liquid 


used in nuclear 


material 
This 
which 
high salt content and a 
radiation The 


ed at great ex- 


sionable 


and reuse 


waste has a high acid con- 


centration, 
significant hazard 
wastes are now stor 


pense and there is some question 


about the ability of the storage ves- 
withstand deterioration for 
the long required for decay 


of the The 


author has reported on an extension 


sels to 
long period 


radioactive elements 


of earlier studies on proposed sepa- 


ration of 


the more critical radio- 
nuclides to permit short-term stor- 
bulk of the For 
the purpose of the study a simu- 
lated nitrate fuel 


processing waste was used. By com- 


age of the waste 


acid aluminum 


bining cocrystallization, coprecipita- 
tion and liquid-liquid extraction, 
activities 
other 
fission products on potassium alum 
Rare earths can 
diluted tributy] 
phosphate. The physical segregation 
long-lived 
and cesium from the other 


least a 


the cesium and strontium 


can be segregated from the 
and barium sulfate 
be removed into 


f the hazardous and 
strontium 
radionuclides produces at 
ten-fold decrease in storage time of 
that the 
remove the sig- 
nificant concentration of the stron- 
cesium radionuclides 
Laboratory Studies of Removal 
and Segregation of Fission Products 
from Reactor Waste.” By H. L 
Krieger, A. S. Goldin and C. P. 
Straub, R. A. Taft Sanitary Engi- 
neering Center. Journa! Water Pol- 
Control May, 


the remainder, provided 


dilution factor will 


tium and 


lution Federation. 


1960 
Air Pollution 
Abatement Progress 


the comparative mor- 
causes of death in the 
metropolitan areas of the United 
States has failed to establish a dis- 


which air pollution 


A study of 


tality of the 


ease entity for 
sole cause 
However, there is room for specu- 
lation that air pollution is contribu- 
tory to carcinogenic effects, pulmon- 
ary diseases and chronic degenera- 


could be cited as the 
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Send a 


780 


TRUCKSTER 


Many municipalities do 


... and slash costs on 
scores of jobs! 


Figuring the small initial investment, 
the operating cost of less than a penny 
per mile, the minimum maintenance 
expense, and the savings on insurance 

the 780 Truckster delivers the 
greatest economy in any light hauling 
application 


Capable of carrying an 800 pound pay- 
load with ease, the 780 Truckster 


features 


e New formed channel, automotive 
style chassis 
Bigger, stronger pick-up box 
Dependable Cushman Husky 4-cycle 
engine 
Constant mesh transmission 
Hydraulic internal expanding brakes 
Optional fiber glass and steel cab 
with wrap-around windshield 
Choice of body styles to fit the job 


Ask your dealer for a demonstration or write for information 


CUSHMAN MOTORS 


948 No. 21st, Lincoln, Nebraska 
A subsidiary of Outboard Marine Corporation, 


CP 


instead 
of a 
truck! 


Woter meter service in Compton, Calif. 


Street cleaning in Hawthorne, Calif. 


maker of Johnson and Evinrude outboard motors 
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Please send information on 780 Truckster. 
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ViSi-Meter 


Accurate 
within 01% 


Requires 
minimum 


Customers like ViSi-Meter because no one 
need enter the home to read the meter. 





For the latest and 
most complete 
design data on 
peripheral feed 
clarifiers for 

Remote registry 


WATER OR 
GAS METERS 


AT LAST @ precti- 
col remote indi- 
cater ond record- 
ing system Tested 
ond epproved 
Now weed by 77 
cities. ViSi-Meter 


liquid waste treatment 


WRITE FOR 
LAKESIDE 
SPIRAFLO 
BULLETIN 126 


eliminates city ex- 
cense and liebil- 
ity of controlling 
keys to customers’ 
residences Easily 
reed in one trip 
by meter readers 
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Water and Sewage Chemistry and Chemicals 


ompletely revised, expanded and brought up to date by Kenneth W. 

Cosens, this reprint is of special interest to everyone engaged in 
water and sewage works. Full color illustrations are used to show the 
exact noture of colorimetric reaction in some specific laboratory tests— 
something that is possible only with this type of color work 


Some of the many subjects covered in this excellent article are . . . How 
chemicals were named . . . How we weigh chemicals . . . Valence and 
chemical radicals . . . Units for measuring chemicals . . . Chemical terms 
and what they mean .. . Whot pH means. . . How chemicals combine . . . 
The chemicals you may use . . . Chemistry in water treatment . . . Chem- 
istry in sewage treatment . . . plus many more interesting subjects. 


This article is now available in a beautiful 20 page reprint. It is written 
in simple and understanding terms, to help the water or sewage plant 
operator in his daily work. Order your copies today 


-eeee$1.00 $4.50 $8.00 


Quantity discounts on orders of 25 or more copies on request. 


One copy Five copies Ten copies 


Book Department, PUBLIC WORKS, 200 So. Broad St., Ridgewood, N. J. 


For the enclosed $ please send me copies of reprints of 


Water and Sewage Chemistry and Chemicals 


NAME 
TITLE 
STREET 
city 
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tive diseases. In Great Britain it is 
specifically associated with chronic 
bronchitis. The results obtained by 
the National Air Sampling Network 
from sampling atmospheric particu- 
late matter during 1953 to 1957 in- 
dicate a geometric mean concentra- 
tion in urban roughly six 
times that in non-urban areas. In 
terms of settleable dust, sampling 
over the years from several large 
cities shows that control measures 
have been effective but the curves 
have leveled off indicating limits of 
practicability and economics of fur- 
ther removal. The organic fraction 
in the collected particulate matter 
is a constant 7 percent for all cate- 
gories of stations. There is, however, 
a wide variation in relative concen- 
trations of a carcinogen, benzo (a) 
pyrene, for nine cities. The signi- 
ficance of the data lies in the trend 
toward increased urbanization of the 
industrialization re- 


areas 


country and 
quired for improved living standards 
Much less work has been done on 
general monitoring for gases and 
vapors on a national scale. Sulfur 
dioxide has been a universal major 
contributor to air pollution, and 
there is no promise of its decreas- 
ing in significance in spite of con- 
version of residential heating units 
to the use of other fuels than coal 
The downgrading in coal quality is 
responsible. The ultimate solution 
rests with development of an eco- 
nomical means for sulfur dioxide 
removal from flue gases. Hydrocar- 
bons in general, and more particu- 
larly the olefins and nitrogen ox- 
ides are major suspects in the Los 
Angeles type smog 

“Some Ramifications of Air Con- 
tamination.” By John H. Ludwig, 
Robert A. Taft Sanitary Engineer- 
ing Center Pub'ic Health Reports, 
May, 1960 


Other Articles 


Spent Plating Wastes Affect Sludge 
Index.” Copper cyanide was responsible 
for upsetting the Grand Rapids, Mich., 
activated sludge plant. Waste Engineer- 
ing, May, 1960 

“Industry and Water Resources.” By 
N. D. Griswold, Dow Chemical Co., 
Freeport, Texas. The place of industry's 
water use and waste disposal in the 
national water resources pic- 
ture is discussed. Journal Water Pol- 


lution Control Federation, May, 1960 
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Highway Research Over 
Next Four or Five Years 
An expanded national program of 
highway research, extending over 
the next four or five years at an 
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Time makes all 


things worse. 
Demetrius 








Tow, there's a switch on one of our 
N pet prov erbs. Don't agree with 
it, entirely. Seems a pretty gloomy way 
of looking at things. Still, there must be 
some truth in it. The fellow who said 
it first lived over two thousand years 
ago... so it would seem that quite a 
few people down the centuries con- 
sidered his thought worth repeating. 


It's certainly true that time takes a 
lot out of roads. You can’t build ‘em 
and leave ‘em. But the job of keeping 
them up isn't really so tough when 
you've got Calcium Chloride working 
for you. I haven't met many road men 
who didn't put chloride high up on 
their list of helpers. Its uses go all the 
way from dustlaying on rural roads to 
concrete strengthening and shoulder 
stabilization on turnpikes. And the 
thing that never ceases to amaze me is 
that new and better ways of handling 
chloride are constantly coming up . . . 
even after all its years in general use. 
I look forward to sharing some of them 
with you, through this column. 


For helpful facts on how chloride can 
help you solve your road problems, 
write us for your free copy of: “The 
WHY of Wyandotte Calcium Chloride 
for Roads.” Wyandotte Chemicals Cor- 
poration, Wyandotte, Michigan. Offices 
in principal cities. 


Wrandotte 


CHEMICALS 


MICHIGAN ALKALI! DIVISION 


HEADQUARTERS FOR CALCIUM CHLORIDE 
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estimated cost of $34 million, was 
recommended in a special report to 
the Highway Research Board, a unit 
of the National Academy of Sciences 
National Research Council. The re- 
port said that “a wider and deeper 
knowledge in every field of highway 
transportation is indispensable, 
defined 19 broad areas of research, 
each of which “is adjudged to rate 
A-1 in importance and urgency.” 


Range of Costs 
Recommended research costs 
range from $50,000 for studies of 
“Standards for Secondary and Rural 
Roads” up to $10 million for “Im- 


provement of Knowledge of Aggre- | 


gates and Soils,” which the report 
said is “most urgent because of the 
accelerating demand for roadbuild- 
ing materials and the diminishing 
supply of aggregates.” 

The teport, based on a two-year 
study by a five-man technical com- 
mittee, suggested in connection with 
the research on soils that “possibly 
nuclear energy may transform clays 
and other now undesirable materials 
into useful aggregates.” Among 
other high-priority investigations 
urged by the committee were proj- 
in traffic safety, road main- 
tenance, and the use of electronic 
devices in simulating traffic flow, 
controlling vehicles on the road and 
simulating driver reactions. 

The Special Committee was cre- 
ated by the Executive Committee of 
the Highway Research Board in 
June, 1958, “to screen all available 
research data, set priorities and esti- 
mate costs to get a program of high- 
way research into motion as quickly 
as possible.” 

Chairman of the group is E. H. 
Holmes, Assistant Commissioner for 
Research of the U. S. Bureau of 
Public Roads. Other members are 
Harmer E. Davis, Director, Institute 
of Transportation and Traffic En- 
gineering, University of California; 
W. A. Bugge, Director of Highways, 


| State of Washington; F. V. Reagel, 
| Engineer of Materials and Tests, 


| Otto H. Fritzsche, 


i 


Missouri Highway Department; and 
State Highway 
Engineer of New Jersey. Mr. Fritz- 
sche was appointed last February to 


| replace Charles M. Noble, formerly 


Director of Highways in Ohio. 

The committee’s report said that 
expanded research in this field has 
become critically urgent because 
highway transportation in the 
United States “has become more 
than a factor in the economy; it has 
become a part of the American way 
of life. The economic structure is 
utterly dependent on it.” 
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grating carefully 


PRECISION 
AND 
SKILL 


* 


Close-up view 
of an IRVICO 


aluminum ¢ ia 
’ vvetyr. 
engineered BAAAAL. er 
to fit precisely 
around pipes 
and vaives 
in a modern 
water-pumping 
Station 
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Go INTO 
A GOOD 
GRATING 


When you specify IRVICO 
grating, you receive the benefit of 
engineering and manufacturing 
skill developed during more than 
57 years of experience in the 
production of grating. Each 
IRVICO order is given careful 
engineering attention. 
Experienced shop craftsmen 
execute your order with finesse, 
and our inspectors permit no 
grating to be shipped unless it 
meets your specifications and 
our high standards. This insures 
high quality grating, an exceljent 
fit, and no extra installation 


costs. Catalog on request 


IRVING SUBWAY GRATING CO., Inc. 
Originators of The Grating Industry Est. 1902" 
Offices and Plants at: 

5053 27th $t., LONG ISLAND CITY 1, N.Y. 
1853 10th St., OAKLAND 20, CALIFORNIA 
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HEAVY MACHINES FOR HEAVY SNOW 


— c- 
" 
Tractor ¢ 


C rtesy Ceterpiiiar 


@ UNSEASONAL late-Spring snow storms gave extra work to many highway crews 


HEN LATE, unusually severe 

snowstorms struck most parts 
of the United States during the first 
half of March, heavy duty ma- 
chinery was called on to work round 
the clock to cope with the heavy 
snowfalls. In many instances, from 
Kansas through Kentucky and the 


New 


was 


southern states up into the 
England states, snow 
a full time job for days on end 
Fresh snows piled up as quickly as 
traffic lanes were opened. Isolated 
rural families and even entire com- 
regions 


removal 


munities in some remote 


were completely cut off from the 


outside werld and had to be dug 
out 

Strong winds and drifting snow- 
banks complicated the work. Drifts 
in many parts of the New England 
states reached depths of eight feet 
and five foot drifts were 
In New York City, Boston, Balti- 
more, Washington, D. C., and othe: 
snowfalls 


common 


eastern seaboard cities 
ranging up to 14 inches sent work- 
stalled 


airline 


highway 
flights 
‘ hoked 


early, 
cancelled 


ers home 
tr affix 


as airport 


and 

runways were 

with snow 
Costs of the 


moval job ran fa 


mammoth snow re- 
over budgeted 
But, in 


s paused te 


funds in most areas some 


ymmunities, civic leade 
compare current costs with 30 years 
One of these was Manor Town- 
Lancaster County, 
where Martin E 
secretary-treasurer of the Manor 
Twp. Road District, that 
for each $2,000 spent now on snow 
removal, $5,000 was spent in 1930 
He attributed the 60° reduction to 
the ability of a smaller work force 
to accomplish more work today 
mechanization. For 
communities, though, costs ran two 


ago 
ship, Pennsy|- 
Greider 


vania, 


estimated 


through other 


and three times what had been set 
aside in the budget 


further increase 


Fast, Low-Cost Ice Control NOW! 25% to 30% 


You control ice and snow Faster and Cheaper with 
straight de-icing salts. The TARCO “Scotchman” 
only spreader especially designed for the correct applica- 


tion of these materials 


This “Jeep” mounted “Scotchman” 
Watchman Hopper. Here’s enough materials to cove: 
more than 5 miles of pavement, 30 feet wide. One man 
“Scotchman” on 


operation. Use the job-proven 


your trucks: dump body, pick up, stake body or “Jeep” 


Watchman Hopper, 


cu. yd. capacity for dump body use. Remember: 
control, Nothing Saves Like a 


comes to snow ard ice 
“Scotchman”. 


all gravity feed, is available in 3 


in filter cleaning efficiency 
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void 


and 
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TARRANT MFG. CO. 


28 Jumel Pi., Saratoga Springs, N. Y. 


New S-Type Filter Arms double the cleaning action 


With new S-Type arm of Agitator shown above each corner 
area receives 
revolution instead of two 
in those areas. S-Type Arms can also be adapted to older 
units in service. Ask us for full particulars 


four (4) agitating impulses per 
doubling the cleaning action 


(Patent Pending) 


ipment Co. 


822 E. 8th St. 
Erie, Penn. 
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FILMS 
in Brief 


Listed below are motion picture films 
of current interest to engineers, ad- 
ministrators and supervisors in the pub- 
lic works field, The companies provid- 
ing these films heave indicated thet the 
films ere available for appropriate use 
by PUBLIC WORKS reeders, Requests 
for films should be made direct to the 
company listed with the film. 


“Highway Hearing.” The public's 
role in highway progress. (29 min., 
color, sound, 16 mm.) The Dow 
Chemical Company, in care of Mod- 
ern Talking Picture Service, Inc., 
3 East 54th Street, New York 22, 
N.Y 


“Everyone's Express.” The com- 
mutation developing in 
many metropolitan areas, is given 
a constructive twist in this new ten- 
minute film editorial. The film por- 
trays the advantages of planning the 
coordination of types of 
transportation media as opposed to 
relying on an automobile-dominant 
system. Examples are given on how 
some cities are making this a reality. 


headache, 


several 


The 16-mm. sound film may be 
borrowed or bought by contacting 
any General Electric Apparatus 
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Sales Office or by writing General 
Electric's News Bureau, Schenec- 


tady 5, N. Y. 


“The Long Street.” New super- 
highway construction and its effect 
on small-town businessman. (30 
min., color, sound, 16 mm.) Inger- 
soll-Rand Company, 11 Broadway, 
New York 4, N. Y 


“Out of Darkness.” A city's fight 
for better lighting. General Electric 
Company, Street and Highway Safe- 
ty Lighting Bureau, 55 Public 
Square, Cleveland 13, Ohio 


“Let There Be Light.” An aver- 
age citizen copes with problem of 
inadequate street lighting. (18 min., 
color, sound, 16 mm.) Line Material 
Company, Milwaukee 1, Wis 


“Pipe Dream Come True.” His- 
tory of man’s fight to control water 
(18 min. color, sound, 16 mm.) 
Orangeburg Manufacturing Co., 375 
Park Avenue, New York 22, N. Y 


“Water Bill U. S. A.” Importance 
of water and what must be done to 


assure plentiful supply for the fu- 
ture. (27 min., color, sound, 16 mm.) 
Caterpillar Tractor Co., News Serv- 
ice, Peoria, II. 


“The EimcoBelt Story.” Opera- 
tion of continuous belt drum filter. 
(Color, Sound, 16 mm.) Eimco 
Corp., Audio-Visual Dept., Box 300, 
Salt Lake City 10, Utah 


“Sewage Lift Stations.” Manufac- 
ture and installation of a factory- 
built sewage pump station. (21 min., 
color, sound, 16 mm.) Smith & 
Loveless Div.-Union Tank Car Co., 
Lenexa, Kansas. 


“Quality Concrete with Calcium 
Chloride.” Proper procedures for 
using calcium chloride in concrete 
(12 min., color, sound, 16 mm.) 
Highway and Construction Mate- 
rials Department, The Dow Chemi- 
cal Company, Midland, Michigan. 


DELTA-JECT LIFT STATION 


AN ADVANCED CONCEPT IN PNEU- 


MATIC EJECTOR STATIONS 


EXCLUSIVE SHELL-WITHIN- 
A-SHELL DESIGN 

Delta-shaped outer shell com- 
pletely encloses the air storage 
tank and sewage receivers of 
this duplex sewage cjector sta- 
tion. This unique design pro- 
vides maximum protection for 
all components — plus easier 
maintenance and modification 
Any component can be removed 
and replaced without removing 
the outer shell. 


SUPERIOR COMPONENTS FOR 
EXTRA DEPENDABILITY 

Brand names of motors, com- 
pressors, controls, and other 
Delta-Ject components are among 
the most dependable in Ameri- 
can industry. You know you 
are getting the best when you 
specify Delta-Ject 


INSTALLATION TESTED 

AND PROVED 

Delta-Ject pneumatic ejector sta- 
tions are setting new standards. 
Names of municipal and indus- 
trial users furnished on request. 
Let Tex-Vit help with all your 
sewage lift problems. Tex-Vit 
also manufactures Ellipto-Ject, a 
simplex station incorporating 
the same advanced design prin- 
ciples as the Delta-Ject. Other 
Tex-Vit products include pnev- 
matic ejectors and packaged 
pump stations. 


SUPPLY COMPANY 
MANUFACTURING DIVISION 
Dept. PT, Box 117, Mineral Wells, Texas 





CLEARWELL 
LEVEL. 
CONTROL 


MAJOR improvement during 

the past year at the Fert 
Lauderdale, Fla., water filtration 
plants was the installation of an 
automatic system, designed by C. S. 
McK.inney, Director of Utilities. This 
automatically maintains a constant 
minimum level in the clearwell, re- 
gardless of variable high service de- 
mand. This was accomplished by 
supplying water to the clearwell 
from 5,000,000-gallon, ground-level 
treated water storage tanks installed 
at each plant several years ago 

















When high service pumpage exceeds 


the filtration rate and the water level bleeder-type air control valve (No 


to the clearwell in sufficient quan- 


in the clearwell falls below a prede- 2). This valve, actuated by a float tity to maintain a constant level in 
termined level, the control allows (No. 3) in the clearwell, operates a the clearwell 
water from the ground storage tank unique reducing mechanism (No. 4) The operator may change from 


to flow into the clearwell as shown that reduces a 6-inch float travel to 


b 


automatic to manual control by ro- 


in the diagrammatic sketch of this a \%-inch travel of the air control tating the 3-way manually operated 


control. The operations is as follows: valve (No. 2) 


Valve No. 2 sends a valve (No. 6) and adjusting the set 


Compressed air from the plant air pneumatic signal to a reverse acting point indicator (No. 7) for the de- 
system is reduced from 100 psi to 15 diaphragm-operated valve (No. 5) sired flow. The high-level electrode 
psi in the reducing valve (No. 1) which allows treated water to flow (No. 11) automatically cuts power 
and then supplied to the 3-way from the 5,000,000-gallon reservoi from the solenoid (No. 12) when 








FOR SUPERIOR DESIGN, CONSTRUCTION 
AND PERFORMANCE FAR GREATER 
STRENGTH UNEQUALLED SAFETY 


PARK, PICNIC, 
PLAYGROUND 
AND SWIMMING 
POOL EQUIPMENT 


Since 1911 the finest equipment built, 
backed by lifetime gvorantee cgoinst 
defective materials and construction 

. specified by leading recreational 
authorities for almost half a century. 


Se ere Send for New Catalog 


| Write for Folder | — 
On AMERICANS 


JIM PATTERSON - 


LIFETIME 
Aluminum 
DIVING PLAYGROUND DEVICE CO. 
BOARD ANDERSON, INDIANA U.S.A 
WORLD'S FINEST 
OFFICIAL BOARD 





APCO 


Super De Lavaud 


CAST IR 


In sizes 3” to 24” inmederm 
long lengths. Bell a 
roll-on-joint and 

joint. 


For water, gas and sewage. 


Economy 


ciencys 
, Effie 
Fo and simplicity— 
investigate The New 
ALTITE JOINT® by APCO 


Underwriters Approved 
ALTITE JOINT ® 


Potented, U.S. Patent Office 


ALABAMA PIPE COMPANY 


General Offices — ANNISTON, ALABAMA 


22 South Michigon Ave., Ch cogo 3, Il 
350 Fifth Ave. New York 1. N.Y 
SALES 905 1006 Grand Ave., Kansas City, Mo 
OFFICES 18505 W. Eight Mile Rd. Detrot 41. Mich 
5335 Southern Ave., South Gote, Calif 
2101 N. Webster St., Kokomo. Ind 


OnwAW) 20 wAENS NOME RF) .L8VO Ode 
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water reaches the electrode. This 
results in the closing of valve No. 
5 when a siren sounds, warning the 
operator of a high clearwell level. 

The unusual float-operated reduc- 
ing mechanism was also designed by 
Mr. McKinney. This 6-inch float 
travel reduction to %-inch air valve 
travel completely eliminates “hunt- 
ing” and results in a smooth feeder 
flow with close maintenance of 
clearwell level. By-pass needle 
valves in the air lines, volume air 
storage tanks, or dash-pot damp- 
eners are not required. 

Ball bearing rollers are attached 
to the float valve stem by means of 
a set screw (No. 8). Loosening the 
set screw and sliding the float stem 
up or down varies the clearwell level 
setting. Any amount of reduced mo- 
tion can be obtained by changing the 
angle of the pivoted lever arm No. 
10) 

e* « @ 

Residential Paving 
(Continued from page 119) 
and the wet mixing operation should 
be completed within a two-hour 
period, bringing to six hours the 
time used thus far in the daily oper- 

ation. 

Compaction of the prepared mix- 
ture must be accomplished in less 


'@Tslh aeial= 


Trojan Pipe Puller & Pusher 


femme ad-t-1-)iilale mel Mm Clalok 


than two hours time after attain- 
ment of optimum moisture condi- 
tion in the wet mix. Primary com- 
paction is reached by the use of a 
tamping, or sheepsfoot roller, fol- 
lowed by a tractor-drawn weeder or 
spiketooth harrow. When the tamp- 
ing roller “walks out” of the com- 
pacted material, leaving about an 
inch of loose material, the primary 
compaction is complete. Secondary 
compaction is obtained by the use 
of a pneumatic-tired roller, capable 
of developing a compression of not 
less than 225 pounds per inch width 
of tire tread. After the water dis- 
tributor makes a light pass over the 
processing area to replace water 
lost through evaporation, the pneu- 
matic-tired roller operates over the 
entire area with a lapping action to 
secure uniform surface compaction. 

The motor grader returns to per- 
form final cutting and shaping to 
achieve a proper base cross section 
and a three wheel flat roller is used 
to leave the base in a perfectly 
smooth condition. Excepting the 
curing operation, the soil cement 
base processing should then be com- 
plete within an eight hour working 
period. 

Curing takes place in the seven 
days following processing. A bitu- 


men of grade MC-O is applied at 
the rate of two-tenths gallons per 
square yard immediately following 
completion of the base, or at latest, 
the next morning, to serve as curing 
protection and as prime coat for 
later application of the bituminous 
surface course. The base is then 
barricaded until curing is complete. 
At the end of the seven day period, 
faulty spots, most often found ad- 
jacent to concrete headers or drain- 
age inlets, and material covering 
manholes, lampholes, water and gas 
boxes is removed. Castings for these 
are adjusted to finished grade, all 
base openings are filled with con- 
crete finished to grade, concrete re- 
placement areas are spot-primed 
and the soil cement base is ready 
for the 1 to 1%-in. bituminous sur- 
face which will complete the road- 
way 


Checking the Operations 


The City Engineering Department 
stakes throughout the 
project for locations and grades for 
the various phases of the work and 
inspects the operations and ma- 
terials. Following the curing of the 
soil cement base, the entire process- 
ing area is tested by the engineer 
for faulty base to be removed and 


provides 








MODEL A for . 


“lee ° CUTS COSTS! 
SAVES TIME- 


: in installing or renew- 
: ing pipe under pavement 


The Trojan combines push- 
ing and pulling operations 
in one machine—eliminates 
all time-killing resetting of 
grip — keeps pipe continu- 
ously moving. Does the job at 
lower cost—in far less time. 

Model A weighs 65 ibs.— 
requires only 5° trench. One 
man can easily install the 
average service. 15 tons of 
pushing pressure possible, 
Also available for 42" pipe. 

Model Bleither manual, 
hydraulic or air powered) 
: needs only a 6 trench— 
has 3 speeds for different 
soils —is reversible in 30 
seconds. Push pipe comes 
in 30° lengths, assures 
Straight travel. 


The TROJAN Manutacturing Co 
Troy, Ohio 


i NEW AIR POWERED | 
; Mode! B : 
$ Does all the work for you. ? 
; Handies %” to 2” pipe. : 

: 


* 
Fee eens ewer meee eee ee es ereeeeeeee® 


Write today for full deteils! 


1114 Race Drive @ 
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Valley. 


Sizes: 6° 
12%” 14 





NEW high frequency, 
resistance welded pipe 


If you want a closer source for pipe that meets the 
highest standards of the industry, better talk to 
New resistance welding and process con- 
trol facilities assure you of the quality you de- 
mand. Ideal as line pipe for gas, water, air condi- 
tioning ducts, etc. Special wrappings and coatings. 
Steel piling also available. 


65 ne g” 


Write or call Steel Pipe Division 


ALLEY MANUFACTURING COMPANY 
VALLEY, NEBRASKA 


854,” 10” 10%” 12” 
in wall thicknesses to .219. 











2,000,000 galions—Cedar Hills Reservoir, Ridgewood, New Jerse 
e minimum maintenance 
e 75% construction cost spent locally 
e architecturally modern 
e longest service life 
e lowest overall cost 

in the development of residential and industrial water supply facilities today, no 
other type of tank offers so many advantages as does the Prestressed Concrete 


Tank. Modern in engineering and design, proven in service, lowest in cost 
prestressed concrete should be considered in any tank planning. 


Send for Bulletin T-22. 


THE PRELOAD COMPANY, INC. 


355 Lexington Ave., New York 17, N. Y. * Tel.: MU 7-0488 
351 Jefferson, Dallas, Texas * Tel.: WHitehall 1-5707 


PRELOAD CONCRETE STRUCTURES INC. THE CANADA GUNITE COMPANY, LTD. HERRICK IRON WORKS 
837 Old Country Road 125 Hymus Bivd 28400 Clawiter Road 
Westbury, Long isiand, N. Y Pointe Claire, P.Q., Canada Hayward, Calif 

Tel.: EDgewood 3-4040 Tel.: Oxford 5-6772 Tel.: Lucerne 1-4451 


FREE 
COSTE RS: fay PARKING 


FOR RE TERED JE 


DOWNTOWN 


conte WA DETROIT 
Low-Cost 
Precision Testers ‘ 


sie FAMILY RATES 
we Wo Charge for Children 12 and Under 


CYLINDERS se aanr ited Gatien eatin, Cn 


decorated. Ultra modern, comlorteble gvew 
rooms. Excellent food «ft moderate prices ia 


— on enim tie Saw wt ate 
BLOCKS pi the wen Penn men 
BEAMS 
PIPE 


TESTER 
iF IT'S A CONCRETE 
YOU NEED-GET IN TOUCH WITH 


FORNEY'’S, Inc. 


TESTER DIVISION FACING GRAND CIRCUS PARK 
P.0.BOX 310 - NEW CASTLE, PA. DETROIT, MICHIGAN 


Harry E. Paulsen, Gen. Mgr 











replaced with concrete. This testing 
is performed by dropping a pick, 
head first, from a height of 4 to 6 
inches. When the pick strikes the 
pavement with a ringing sound the 
soil cement base is good. When a 
dull thud results, the base must be 
removed and replaced with concrete 
After the first payment to the 
contractor is authorized by the City 
Council, a Certificate of First 
Voucher is filed in the County 
Court. At this time, notices are 
sent to the property owners from 
the Collector of Special Assessments 
showing the total assessment, the 
first installment, the second to tenth 
installments, and last date of mak- 
ing payment in full to avoid interest 
charges. Interest charges start to 
accumulate thirty days after the 
date of this notice at the rate of 4 
percent on the unpaid balance of 
the assessment. During the progress 
the construction, at intervals de- 
termined by the amount of work 
ympleted, payment installments are 
mad to the contractor after being 
approved by the City Council. Upon 
ympletion of the project, a final 
nspection is made and the remain- 
ng money due the contractor is 
maid in full after being approved 
by the City Council. A Certificate 
Acceptance and Completion is 
led in County Court notices rf 
which is published twice in a local 
newspaper not less than fifteen nor 
more than thirty days before the 
date of a hearing. After being ap- 
proved in County Court, the project 
is officially completed and accepted 


Pesticides and Lake 
Rehabilitation 


(Continued from page oR) 


isiasts of all types, and its shore- 
ne is used by thousands of peopl 
bicycling mnis playing and 
picnicking. The shoreline contains 
an aqua theater and a bird sanc- 
tuary. Natural lake inflows and out- 
flows have been altered by the 
onstruction of sewer n the area 
the lake was lowered 7 feet to 
»btain more shoreline for recrea- 
10r In 1958, be auUuse Tt alleged 
sewage poll ition, the bath ng usage 
dropped about 68 percent 
Green Lake has aS irface area ot! 
272 acres, an average depth of about 
ll feet and its bottom sediments 
(largely organic ) exceed the vol- 
ime of the overlying water 
At the request of the City of 
Seattle, the University is studying 
the Lake and its environment for 
the purpose of making recommen- 
(Turn to page 186) 
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1960 PUBLIC WORKS CONGRESS 
AND EQUIPMENT SHOW 


NEW YORK, N.Y. « AUGUST 14-17 


New York City “Wonder City of the World” 


TECHNICAL SESSIONS 
(Partial Listing) 


Gains and Gaps in Water Pollution Control 
Transportation—The Key to Urban Development 
Construction Costs—Factors and Trends 
Refuse Collection Operating Procedures 
Flood Plain Zoning 

Sewage Treatment: Trends and Developments 
Composting—Theory vs. Practice 

Air Pollution Control! Developments 

Planning and Design of Urban Expressways 
Sealing and Patching Streets and Highways 
Legal Aspects of Public Works 

Budgeting and Cost Accounting 

Management of Public Property 


FOR FURTHER INFORMATION WRITE: 


AMERICAN PUBLIC WORKS ASSOCIATION 
1313 East 60th Street, Chicago 37, Illinois 


PUBLIC WORKS for July, 1960 


PROMINENT SPEAKERS 


New York City’s Mayor Robert F. Wag- 
ner will welcome APWA delegates and 
their guests to New York City. The 
Hon. Robert Moses, long-time con- 
struction coordinator of New York City, 
will deliver the banquet address. Many 
other prominent public works officials 
will be participating in the technical 
sessions, including Mr. John Kenneth 
Galbraith, Professor of Economics, Har- 
vard University, and author of “The 
Affluent Society,” and Mr. A. Bjork- 
man, director of public cleansing, 
Stockholm, Sweden. 


SPECIAL EVENTS 


While the Congress and Equipment 
Show will be the heart of the meeting, 
the Conference will not be without its 
lighter side. Among the special events 
being planned are a get-acquainted 
boat ride around Manhattan Island, en- 
tertainment such as Guy Lombardo and 
his Nautical Musical Comedy “Hit the 
Deck”, a fashion show and other spe- 
cial attractions for the ladies, prizes, a 
banquet, and an opportunity to tour 
fabulous New York. 


EQUIPMENT SHOW 


Uitra-modern and air conditioned, 
New York's Coliseum, on Columbus 
Circle, provides an ideal market place 
for displaying and viewing public works 
equipment. Over one hundred and 
twenty-five manufacturers have re- 
served exhibit space, making this the 
largest and most diversified equipment 
show yet sponsored by APWA. It is a 
unique opportunity to compare relative 
merits of equipment and supplies con- 
tinually being developed to increase 
efficiency and reduce costs of govern- 
mental operations. 








CONSULTING ENGINEERS 








TOPOGRAPHIC + PLANIMETRIC + MOSAIC MAPS 


— 





ING. cuts your mapping costs 


Write for free brochure on 
mapping and aerial photography. 


6135 Kenses Ave., N.E.. Washington 11, 0.C. TA 9-1147 





Brockway, Weber & Brockway 


Engineers, Incorporated 


George S. Brockway 


H. L. Fitzgerald 


Ernest L. Greene Thomas A. Clork 


Roy E. Weber 
Stof# 
Ben E. Whittington 
Thomas R. Demery 


George R. Brockwoy 


Robert E. Owen 
Charles A. Anderson 


Civil, Structural, Sanitary, Municipal, Electrical, Land Planning 


West Palm Beach, Florida 


Fort Pierce, Florida 





. GIBBS 
Cc 


& HILL, Inc. 





Industrial Wastes 
Water & Sewage Works 
Hydraulic Developments 


Electric Transmission & Distribution Systems 
Convention & Nuclear Power Generation 


Power Surveys & Contracts 
PENNSYLVANIA STATION 


. 
Airports 
Rapid Trensit 
Highways & Bridge 


NEW YORK 1, N.Y 





AMERICAN AIR SURVEYS INC. 


. 


Aertel Topogrephic Mapes 
Aertal Photos & Mosaics 
for 
°e mu pa! planning & engineering 


© pipe lines « roads. airports « tat maps 


907 Penn Ave. Pilttsbergh 22, Pe 
A Nationwide Service 





FOR RATES FOR THIS SPACE 


Write 


PUBLIC WORKS MAGAZINE 


200 Se. Breed $.. Ridgewood, NJ 





MICHAEL BAKER, JR., INC. 


THE Baker Engineers 


Civil Engineers, Plenners, end Surveyors 
Alrpor ighways, Sewage Dispose) Systemes 
Water Works Design and Operation 
City Pilenning—Municipa! Engineering— 
All types of Surveys 
Home Office: Rochester, Pa. 

Branch Offices 


Jockson, Mics Herrisberg Pe 





JOHN McNAIR 
WAYNESBORO, VA. 


M. T. DECKER 
CHARLOTTESVILLE, VA. 


AND ASSOCIATES 








CONSULTING CIVIL ENGINEERS 
STUDIES, REPORTS, DESIGN, CONSTRUCTION SUPERVISION, 
HIGHWAYS, AIRPORTS, UTILITIES 
COMMUNITY FACILITIES 











ROBERT AND COMPANY ASSOCIATES 
Municipal Engineering Division 
ATLANTA 
WATER SUPPLY, SEWAGE DISPOSAL, INCINERATORS, POWER PLANTS 


BANISTER ENGINEERING CO. 


Consulting Engineers 
Steed to compietely f)) municipal 
requirements for professional service’ 
310 Ne. Snelling Ave Tel. Midwey 6-2612 
St. Pewl 4. Minnesote 





BARNARD AND BURK 
Consulting Engineers 


Municips! and Industrial Engineering Surveys, 
Reports, Waterworks. Sewerage and Sewage Dis- 
— Revenue Projects. Natural Gas, Light and 
ower. Streets and Highwars, Harber and Port 
Developments 
1023 Nicholson Drive 
Rovge Lovisiane 





meer pon” 
Photogrammetric Services 


AERIAL PHOTOGRAPHY, 
TOPOGRAPHIC MAPS, 
ATLAS SHEETS AND MOSAICS 
'Venhoe 4-944! lensing, Michigan 


ALBRIGHT & FRIEL INC. 


Consulting Engineers 
Water, Sewage. Industrial Wastes and 
Incineration Problems 
City Planning Highways, Bridges and Airports 
Dams, Flood Control, Industrial Buildings 
Investigations, Reports, Appraisals and Rates 
THREE PENN CENTER PLAZA 
PHILADELPHIA 2, PENNSYLVANIA 


E. D. BARSTOW & ASSOCIATES 
Engineers 


Water oe Treatment, Distribution 
Sewage Collection. Treatment. Dispasai 
Trade Waste Treatment 


163 N. Unien & Akron 4, Obie 





AERO SERVICE CORPORATION 
Aerial topographic maps — photo-maps or en- 
gineering projects anywhere im the world — 
highways, railroads, cities, power and pipe lines. 
mining development. Soil studies and electronic 
surveys of large areas; resources inventories. 


210 E. Courtland Philadelphia 20 





ALVORD, BURDICK & 
HOWSON 


Engineers 
Water Works, Water Purification. 
Plood Relief, Sewage, Sewage Dis- 
posal, Drainage. Appraisals, Power 


Generation 
20 Ne. Wocker Dr. Chicege 6, il! 


LAWRENCE T. BECK 
AND ASSOCIATES 
Sertesees ent Quant 

Philedelphio 





New York Washington 
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HOWELL K. BELL Floyd G. Brown and Associates CAMP, DRESSER & McKEE 
Consulting Engineers Consulting Engineers Consulting Engineers 


@. 5. Bell ¢. G. Geither 4. K. Latham F G. Browne Weter Wests end Water Trestment 
Finney, Jr. eo" 2. Smiley 
sew Disposa! . RB. Martin : 
Purite pot Water Supply end Purification — Sewage 
Refuse Disposal Industrial este Treatment — Refuse Dis- 
Industrial Wastes possi — Electric Systems — Surveys — Reports wt pee 
‘ontroi 


553 S. Limestone St Lexington, Ky. oe - ee 18 Tremont ' Boston 8, Mess. 











BENHAM BROWN AND CALDWELL Capitol Engineering Corporation 
ENGINEERING COMPANY — a Consulting Engineers ae 
+ . i H >ew 
Consulting Engineers Civil end Chemical Engineers Design and Surveys Roads and Streets 
Water — Sewage Industriel Woyste | ra Oe — 
215 NE 23rd Oklahoma City Consultat De Operats ecuti 
Established 1909 Onemica! and Bacteriological Laboratories ates tee ncaa Dilldwerp, Pe. 
+ Mint Stree Sen Froncisce 3 Pittsburgh Sclesn, Vietnam Washington. 














Bonham, Kuck, Grant and Brundage | BROWN ENGINEERING CO. JOHN A. CAROLLO 


Cc. dei 4 
wt ? 





H. E. BONHAM NYE GRANT Consulting Engineers ‘ 
CARL E. KUCK J. M. BRUNDAGE Water Supply and Purification, Sewerage 
Gewage Treatment. Power Generation and 


Mi nee Waterworks, Sewage Disposal, Airports : , 
Consulting Engineers Street Improvements er Plants Distribution Gas Systems, Valuations 


Sewage and Industrial Waste Treatment Electric Distribution. Rates 3308 ‘ Phoeni izone 
Water Supply and Purification M. Third $e, in, Asis 


4954-58 N. High St Columbus 14, Ohie 508 TENTH STREET DES MOINES 9, IOWA 2168 Shottuck Ave, Berkeley 4, Colif 





BUCK, SEIFERT AND JOST HOMER L. CHASTAIN & ASSOCIATES 
BLACK & VEATCH c ten Baa 
Consulting Engineers onsulting Engineers 
Consulting Engineers Water Supply Sewage Disposal Civil, Structural, Mechanical, Industrial Design 
Hydraulic Developments & Supervision. Construction. Engineering, Turn- 
Water Sowage=Cne~ Gectteinetntectey Reports Investigations, Valuations ikes, Bridges, Water Supply, Sewerage. Flood 
. Supervision of yeerestion Retes. Design. Consultation. Operation ontrol & Drainage, Materia! Controls. Municipal 
a ~*~ ~* Veiustions and Management. Chemical and Engineering, Topographic Surveys 
jologica! Laborstories 
1900 Meedew Lobe Pkwy. Kensos City 14, Me. 112 Eost 19th St Nn. York Cit 155% West Mein Street Decatur, tlineis 





CLINTON BOGERT ENGINEERS BURGESS & NIPLE THE CHESTER ENGINEERS 


Consultants Cc , Engi 
onsulting Engineers Water Supply and Purificstion 


posers eo L. 
Peoala a tmars hovers Pag? Estabished 1908 Sewage and Industrial Waste Treatment 
cy 


A Mangenare Willem Martia Water supply. treatment and distribution Power Plants—Incineration—Gas Systems 


Sewage and industrial wastes disposa! t r 
Water & Gewage Worts Incinersters Investigations reports raisals, Fetes Valuations— Rates— Management 


Sree an nriden oo aiiportunicipe"Bxeioeering Supervision Laberstory—City Planning 
145 East 32nd Street, New York 16, N.Y. 2015 West Fifth Ave Columbus 12, Obie 601 Svismon Street, Pittsburgh 12, Penne. 


J. W. ARCH BOLLONG RALPH H. BURKE, INC. Se Se ee 


AND ASSOCIATES Cidatieed Chinas 
hway end consulting engineers 


Consulting Engineers Trafic Studies Underground Garages Developers of Sonne Strip Photography 
Trefic and Transport Consultant Parting Structures Orade Separations e Base maps and atlas sheets « Precise topo- 
Trafic Engineer — Airports and Terminal Buildings eraphic maps for sewerage studies. construction 
Street Lighting Engineer a+ a Engineering piann! and site location. « Scaled mosaics and 
Municipa: Engineer Parts Pield Houses wimming Pools ~e poem nations e Highway studies. Street 


Ay Seott end road mne phot 
AO Nowy, Aves wg Br 20 North Wocker Drive, Chicoge 6, til. 10965 FRANKLIN AVE, FRANKLIN PARK, ILL. 
A Division of Chicoge Aerial industries, inc. 








BOWE, ALBERTSON & ASSOCIATES 
alt BURNS & McDONNELL FOR RATES FOR THIS SPACE 
Weter and Sew Works 
iasuotrtal estes Engineers - Architects - Consultants WRITE 


Laboratory Service e208 ©. eed ST. TRASROWAY PUBLIC WORKS MAGAZINE 


75 Won % 1000 Farmington Ave. KANSAS CITy 41, MissOURI 
New York 6, NY West Hertford 7, Conn. 200 So. Broad $1., Ridgewood, N.J. 








FOR RATES FOR THIS SPACE J. W. BURT CLARK, DAILY AND DIETZ 
are Cwil Engineer and Designer Consulting Engineers 
Specializing In Sewerage, Waterworks, Street Lighting, High- 
PUBLIC WORKS MAGAZINE enene. am eaname Land’, Development Studies, ‘Bridges, Buildings: 
200 Se. Greed $i. Ridgewood, NJ. PHONE 1701 P.O. BOX 38! 211 Nerth Reco St 188 Jefferson $. 
McCOMB, MISSISSIPPI Urbona, Illinois Memphis, Tennessee 





BOYLE ENGINEERING CARL BUSSOW CLARK & GROFF ENGINEERS 
Architectural & Engineering Consultants 
Water—Development, Treatment, Storage, Dis- Consulting Chemist ond Consulting Engineers 
= gg es Collection, Sewage Treat- Paving Engineer 
este Disposai—Industrial. Commercial. Resid . Sanitary & Municipal Engineering 
ee Specialist on 
otal Du- Asphalt Petroleum and 
Tar Products 


80) Second Ave. New York 17. N.Y. 
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CHAS. W. COLE & SON 


Engineers—Architects 


2112 W. Jefferson $1. 
Joliet, 


3600 E. Jefferson Bivd 


South Bend, Indiano Mlinots 





CONSOER, TOWNSEND & ASSOC. 
—CONSULTING ENGINEERS— 


Sewage treatment, sewers. storm drai 
control—water supply and treatment 

bridges—Airports—Urban renewai— Electr 
transmission lines—Rates studies. surveys 
stions—Industrial and institutions! pull 


360 EAST GRAND AVENUE 
CHICAGO 11, ILLINOIS 


FAY, SPOFFORD & 
THORNDIKE, INC. 


Engineers 
Alrpors — Bridges — Express Highways 
Industrial Bidgs —incirerators— Port Developments 
Water Supply — Drainage and Sewerage Systems 


1) Beecen Street, Boston, Mose. 





FINKBEINER, PETTIS & STROUT 
= iting Engi 5 
Water Treatment 
Treatmen( 
& Expresewaye 


Telede 2, Ohie 





Water Supply 
Sewerage. Sewage 
Bridges, Highways 


27:30 Medison Avenve 





CRAWFORD, MURPHY & TILLY 


Consulting Engineers 
Water Workts—Impounding Reservoirs 
Highways—Municipa! Streets Expressway» 
Trafic Problems—Airports—.Swimming Pools 
Sewers—Sewage Treatment—Wastes Treatment 
Storm Drainage— Flood Contro! Su: veys & Reports 


755 Se. Grand Ave, W lakeside 8-5619 
Springfield, ti 


WALTER H. FLOOD & CO. 
Chemical Engineers 

Inspection and Testing of Materials and Str 
Streets Reeds — Airports 

Bullding 4 General Engineering Construct 
Resident Inspection Chemica! & Physica! 

Soil Boring & Investigation—Concrete Core Culttir 
Specifications Reports Research 
6102 S$. SBleckstene Ave Chicege 37, 


uctures 





ALFRED CR 


Cc iting Engi - 





Water Supply. Treatment and Distribution 
Sewerage and Sewage Disposal! 


Drainage and Industrial Wastes 


45 N. Broad St. Ridgewood, N.J. 


FRIDY, GAUKER, 
TRUSCOTT & FRIDY, INC. 
Eng: neers 


Hospitals Schoo.s Industrial Bulldings 
Public Buildings Reads. Wea 
Sewage. Petroleum ities, Waste [ 
posal. Power & Lightin Reports. Pians 
Supervision. Appraa 


132) Arch Street Philedeiphic 7. Penne 





DANIEL, MANN, JOHNSON & MENDENHALL 
Planning — Architecture — Egineering 


Airports Water Supply & Purification 


Harbors Sewage Treatment Plants 
Rapid Transit 


: Storms Drains 

Urban Renewa! Municipa! Bulldings 
Trafic & Parking Industria! & Commercia 
Reports & Consultations 

3325 Wilshire Boulevard 


Buildings 
Honolulu, Howaii 


les Angeles, Colif 
Weshington, 0.C 


M. E. FRYE & ASSOCIATES, INC. 
CONSULTING ENGINEERS 


Reports 
Civt Sanitary & Municipal Engineering 
Planning « Designs « Supervision 
428 Bivd of Allies 166 £. Unies 5S 


Pittsburgh 19. Po Somerset, Po 
EXpress |-0818 SOmerset 6346 


Investigations e 





DE LEUW, CATHER & COMPANY 
Consulting Engineers 


Public Transit But ys 
Trafic & Parking 

Express¥ays I 

Grade Separations 5 ipa ‘ 
Urban Renewal Development 


15@ North Wacker Drive, Chicago 6 


Son Frencisco Toronto Boston 


GILBERT ASSOCIATES, Inc. 


Engineers and Consultants 
Power Pia Eng!neering 
Water Supp nd Purification 
Sewage and Waste Treatment 
Chemica! I ratory Service 
READING, PA 


New York Wathington 





H. G. DILL COMPANY 
Consulting Engineers 

H. G. Dill, President 

G. W. Hockoden ta 
J. A. Reuscuip 4.7 
Civil, Sanitary. Str 


lipes 

Cantwell 

ctura nicipal. Highway 

Subdivision Planning. Pros irveys Topo- 

eraphic Survers. Reports. Appraisals 

2607%_ Ne. High St Columbus 2, Ohic 
AM 12-9744 


FOR RATES FOR THIS SPACE 


PUBLIC WORKS MAGAZINE 


200 Seo. Broad % Ridgewood, NJ 





NORMAN O. ELDRED 


Consulting Engineer 


Airy 
Wastes 
Industria Plant 
Storage & Vaporizer 
P.O. Box 3396 Merchandise Mart Posto! Sta 
Chicago 54, Illinois 


GREELEY & HANSEN 
Engineers 


Water Supply, Water Purificatio: 
Seweraer Treatment 


Piood Control, Drainage 


Sewage 
Refuse I Dosa 
Hlinois 


14 East Jockson Bivd.. Chicege 4 





ROY B. EVERSON 


Treatment Service Since 1900 for Swim- 
ming Pool Circulating Systems. Purification Sys- 
tems as applied to Sewage Treatment and Water 
Works A New System for Automatic Contre 


Water 


237 W. Huron Street, Chicago 10, Ili 





HOWARD R. GREEN CO. 


Consulting Engineers 
SIGN AND SUPERVISION OF 
UNICIPAL DEVELOPMENT 


ons 


suet 
Ceder Rapids, 


lowe 


208-10 Bever “s 
Established 1913 





dations for improving the lake for 
all types of recreation 

Those studies concerned with the 
of biological phenomena 
include: 1) Extent of lake eutrophi- 
cation and bacterial pollution from 
human sources; 2) extent to which 
waterfowl! fertilize the lake and ex- 
tent to which they contribute to the 
high coliform counts; 3) extent of 
lake fertilization and bacterial pol- 
lution originating from storm wate: 
unoff; 4) factors or combination of 
factors that induce the algal blooms 
and extent controllable; 5) whether 
bottom deposits and shoreline ero- 
sion cause recurring degradation of 


influence 


the overlying water; and 6) possible 
lake 
though well stocked 

With regard to correcting the lake 
water quality by treatment the fol- 


cause of poor fishing even 


lowing being considered: 1) 
Treatment of lake water to provide 


or a lasting benefit: 2) 


are 


a transitory 


water quality improvement neces- 


sary to make lake suitable for swim- 
ming, fish life and aesthetik 
ment 3) 


lllate or 


enjoy- 
practicability of copper 


other algicide treatments; 


4) whether entire lake water should 


be purified or only water adjacent 
to bathing areas and Aqua Theatre 
and 5) the nature of artificial treat- 


ment of lake 


make the water quality 


water necessary to 
acceptabl: 
and how may this be achieved in a 
practicable, effective and continuous 
manner 
Regulation of inflow may be 

Studies will include: 1) D 
sirability of discharging storm wat: 
to the lake; 2) 
addition to 


ry lr 
MiP 


necessity of externa! 


water achieve T t 


maintain a desired water quality 


3) proper points of water inflow and 


outflow (considering windinduced 


irrents) to achieve best possibl« 


water circulation and exchange: 4) 


possibility of inducing circulation 


the swimming if not in the 


lake 5) effect 


have on wate 
} 


ie 


areas 
other areas of the 
the springs may 


quality and whether they can 


itilized for local water quality im- 
provement 
able 


ombined 


and 6) the most practi- 
method of preventing future 
sewage overflow into the 
lake 
localized 


Shoreline correction and 


‘ 


‘ lopment of the lake and in- 


we on recreation will be cov 

1 by investigating the following 

Desirability of filling in shallow 
portions of the lake: 2) 
ind practicability of dredging 
silt from the lake bottom: 3) 
whether the addition of 
the bottom in the bathing areas will 
the tur- 


periods of 


desirability 
mud 
and 
sand ove 
water 
bathing 


mate rially reduce 


bidity during 
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WILLIAM F. GUYTON AND 
ASSOCIATES 
Consulting Ground-Water Hydrologists 


Underground Water Supplies 
Investigations, Reports. Advice 
307 W. 12th St. Austin 1, Texes 
Phone: GR 7-7165 


MARK HURD AERIAL 
SURVEYS, INC. 
Topographic And Planimetric Maps 
Tax Maps Aerial Photography 
230 Oak Grove Street Minneapolis 3, Minn 








GWIN ENGINEERS, INC. 
Consulting Engineers 
Highways Water Supply 
Municipal Sewage Disposal 

Planning Mapping 
Reports, Design. Supervision of Constructios. 


Surveys 
1200 12th Ave Alteene, Pe 


Jenkins, Merchant & Nankivil 


al dei se 
w 





Ges Systems 
Water Systems 
Sewerage Systems 


Municipa; Improvements 
Highways & Airport 
Power Developmen, 
Trafic Surveys Industrial Planwu 
Pieod Contro Recreational Facilities 
Investigations and Reports 


801-805 East Miller $t., Springfield, ii 








HARDESTY & HANOVER 
Consulting Engineers 

end Movable Pridges Hanover 
Stew Bascule. Grade Eliminetions, Foundations. 


Supresseways ond Thruwerys, Other Structures, 
Supervision. Appraisals. and Reports 


101 Perk Avenwe, New York 17, NY. 


Leng Span 


JOHNSON DEPP & 
QUISENBERRY inc. 


Consulting Engineers 
Highways 
rports 
Planning 


2625 Frederica % 


Water Supply 
Sewage Disposa) 
Surveys 


Owensbore, Ky. 





HAVENS AND EMERSON 

A. A. Berger HH Meseley 

W.Avery * SS. Palecsey 

$ Ordwey oH 

mM. Mock SH. Setter 
frenk C. Telles, Consultent 
Consulting Engineers 


Sewerage. Gardbege. industrial Wastes. 
Valustions 


o 


Water 


Labor ateries 


Woolworth my 
New York 7, WY. 


leeder Bide 
Cleveland 14. O 


JOHNSON SOILS 
ENGINEERING LABORATORY 


Laboratory and Pield Testing 
Shear and Consolidation Tests 
Design and Construction Contre! 


MOBILE LABORATORIES 
193 Wee Shere Avenue 
Begete, New Jersey 





FOR RATES FOR THIS SPACE 


wert 


PUBLIC WORKS MAGAZINE 


200 Se Greed %.. Ridgewood, NJ. 


JONES HENRY & 
WILLIAMS 


Consulting Sanitary Engineers 
Water Works 
Sewerage and Treatment 
Waste Disposal 


2000 West Central Avenve Telede 6, Obie 


FENTON G. KEYES ASSOCIATES 


Consulting 
ARCHITECT—ENGINEERS 


Providence 3, R1 Welthom 54, Mass 





FOR RATES FOR THIS SPACE 
PUBLIC WORKS MAGAZINE 


200 Se. Breed % Ridgewood, NJ 





MORRIS KNOWLES INC. 


Engineers 


Water Supply and Purification, Sewage 
and Sewerage Disposal, Industrial Waste 
Valuations, Laboratory, City Planning 


1312 Perk Bwilding, Pittsburgh 22, Pa 





DANIEL KOFFLER AND ASSOCIATES 
Consulting Engineers 


Structural, mechanica! and sanitary engineering 
Bridges. special structures. cuid storage ware- 
housing, industria] developments. parking garages 
and airplane hangars 
Dupert Bivd. end Weshington Ave 
New Cestle, Del 





KREHBIEL & KREHBIEL’- engineers 
’ 
— — ut. 4146 
DR AINAGE REPORTS 
HIGHWAYS SEWERAGE 
CE RES SUBDIVISIONS 
t* PLANNING SURVEYS 
POOLS ware 
1868 NIAGARA FALLS BOULEVARD « TONAWANDA, WV. Y. 





HAZEN AND SAWYER 
Engineers 


Q.chord Hozen Alfred W Sewvyer 
4. £. Hudson, ir 

Water and Gewage Workr 

Industrial Waste Disposa! 

Drainage and Fleod Control 


340 Lexington Ave. New York 17, N.Y 





HENNINGSON, DURHAM & 
RICHARDSON, INC. 


Consulting Engineers 
Comeulting Engineers since i917 fer 
more than 700 cities and towns 
Water Wor ight and Power, Sewerage. 
Pa Airports. Reports, 

prakas. Dreinage 


As 
7962 Herney Omehe 2, Nebr 


EDWARD C. JORDAN CO., INC. 


Civil & Sanitary Engineers 
Sewerage « Sewage Disposal « Industrial Waste 
Drainage « Water Supply « Streets « Highways 

Municipal Engineering 
Investigations Designs— Supervision 
379% Congress S.. Portiend, Meine 
Tel. SP. 4-0315 


Reporte 


LADD ENGINEERING CO. 
Consulting Engineers 


Sewers, Water, Paving 
Filter Plants, Disposal Plants 
Electric Systems 
Southeastern Stotes 
Home Office: FORT PAYNE. ALA 





KAIGHIN AND HUGHES 


Engineers 

WASTES DIVISION 
Mca 
ipment - 


INDUSTRIAL 
EB. Besectivieves 
Study - Design - Eau 
Construction 


1080 Atlentic Ave Telede 1, Oble 





HILL & HILL 
Engineers 


Sewage and Waste Disposal 

Water Supply and Filtration 

Dames. Reservoirs. Tunnels 
Airport and Topographic Survers 


Home Office: 8 Gibson $1, North East, Pe. 





HAROLD HOSKINS 
& ASSOCIATES 


Consulting Engineers 

Sewers and Sewage 
Paving Water Supply 
Bridges Airports 
Aerial Photogrammetry 

Power Plants Surveys 


1630 Ove $t., Lincoln 8, Nebr 
1018 Eight Avenve, Greeley, Colerede 


Treatmen 
Drainage 
Reports 





KENNEDY ENGINEERS 
Complete Public Works Engineering 
@ Water Supply 
@ Sewage and Waste Treatment 
@ Sewage Reclamation 
@ Utilities Planning 
CHEMICAL and BIOLOGICAL LABORATORY 
SAN FRANCISCO 


les Angeles Tocome Selt Loke City 


LOZIER CONSULTANTS, INC. 


Engineers 
Sewerage, Sewage Disposal, Water 
Supply. Water Purification. Refuse 
Disposa) 


10 Gibbs Street Rochester 4, N.Y 














KEIS & HOLROYD 


Consulting Engineers 
(Pormeriy Solomon & Kelis 
Since i906 
Water Supply 
Refuse 


Sewage Disposal, Garbage & 


Industrial Bulldings 
Trey, N.Y 


Incineratior 


EMMET J. McDONALD & 
ASSOCIATES 
CONSULTING ENGINEERS 
HIGHWAYS, MUNICIPAL, SURVEYS 
ELECTRONIC COMPUTATIONS 
55 £. Cwyehoge Fells Ave Akron 10, Obie 





GEORGE B. MEBUS, INC. 


Consulting Engineers 
Sewerage Industrial Wastes 
Water Supply — City Pianning 

Investigations and Reports 

Design and Supervision of Construction 
Valuations 


Broad Street Trust Co., Bidg 
Gienside, Po 
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MERRITT & WELKER 
Engineers 


Water, Sewage Streets. Roads, Natural Gas, 
Valuations, Municipal Planning 


208 Roswell Street Morietta, Georgia 


THE PITOMETER ASSOCIATES, INC. 
Engineers 


Water Measurement and 
Hydreaiic Investigations 


SO Cherch St. New York City 








FOR RATES FOR THIS SPACE 
write 


PUBLIC WORKS MAGAZINE 
709 Se. Broad $F. Ridgewood, NJ. 


PRAEGER-KAVANAGH 


Engineers 


128 E. 38th Sr New York 16, N.Y 








METCALF & EDDY 
Engineers 
Water, Sewage, Drainage Refuse and 


Industrial Wastes Problems 
Airports Valuations 
Laboratory 


Statler Building 
Boston 16 


RADER AND ASSOCIATES 


4 . Architect 
9 > . 





Water Works. Sewers Sewage Dispess) and 
ether Public Works Projects Hotels. Otter, 
Industrial and Commercia! Buildings 

. tions, Gupervision, Reports 
Investigations. Consultations 
Aerial Photography. Photogrammetry 
The First Netional Benk Bidg . Miami 32. Fleride 
Phone FRankilin 1.3551 








MORAN, PROCTOR, MUESER 


& RUTLEDGE 
Consulting Engineers 
Poundations for Buildings, Bridges and Dams; 
Bulkheads. Marine Structures, 
Soll Studies and Tests 
Design and Supervision 
New York 17, N.Y. 


ROY EDWIN RAMSEIER 
AND ASSOCIATES 
Senitary and Hydreulic Engineers 
Water Supply Treatment. Distribution 
Sewerage and Sewage Trestment 
and Bacteriological | 


1539 Selene Avenue, Serteley 7, Californie 





GEORGE V. R. MULLIGAN, P.E. 





Operation Analysis 
Manpower Utilization 
Management Controls 


601-19th Street, N.W. Washington, D.C. 


DALE H. REA 
Consulting Engineers 


Water Supply and Trestment Gewage Co'- 
lection and Treatment Irrigation. Reservoirs 
and Dams. Airports. Buildings aad Bridges 
Appraisals — Reports — Specifications 
Supervision of Construction 


2200 West Chenenge Littleton, Colorede 
PY. 4-3546 





NUSSBAUMER-CLARKE and VELZY 
Consulting Engineers 

Sewage Treatment- an oA upply 

Incinerstion—Drainage—flig anning 

Appraisals and Ree Studs oo 


327 Franklin St, Buffele 2, N.Y. 
500—Sth Ave. New York 36, NY. 


FOR RATES FOR THIS SPACE 
PUBLIC WORKS MAGAZINE 
200 So. Broad % Ridgewood, NJ 


| with doses in the range 





O'BRIEN & GERE 
Consulting Engineers 
Water Supply, Treatment. and Distributicn 
Sewer 


‘age and Sewage Treatment 
Industrial Waste Treatment—Fiood Control 


Drainage 
Rate Studies—Development Planning—@urveys 


400 East Genesee Street Syrecuse 2, N.Y. 


RIPPLE AND HOWE, Inc. 
Consulting Engineers 
APPRAISALS AND REPORTS 
DESIGN AND SUPERVISION 





PARSONS, BRINCKERHOFF 
QUADE & DOUGLAS 
Civil and Sanitary Engineers 

Drainage and 


Water. Sewace. 
Industrial Waste Problems. 
Structures—Power— Transportation 


165 Broadway New York 6, N.Y. 


RUSSELL AND AXON 


Consulting Engineers 


Civil—Sanitary 6tructora!l 
Industrial — Electrica! 
Rate Investigations 


408 Olive St, St. Lewis 2, Mo 
Menicipe!l Airport, Daytona Beech, Fle 





MALCOLM PIRNIE ENGINEERS 


Malcolm P: Carl A. Arenander 
Ernest W. Whitlock Maicoim Pirnie, Jr. 
Robert D. Mitchell Alfred C. Leonard 


MUNICIPAL AND INDUSTRIAL 


Water Supply — Water Treatment 
Sewage and Waste Treatment 
Drainage — Rates — Refuse Disposal 
25 West 43rd %. New York 36, N.Y. 





CARL SCHNEIDER 
Consulting Engineers 
Sanitary Fils 


Sanitetion Studie 
Reports 


642 Pan American Bidg. 
New Orleons 12, le. 


Incineration 
Refuse Collectios 





+) possibility of raising lake eleva- 
tion a few feet; 5) whether artificial 
pools or diked-off areas in the lake 
is the answer to the swimming prob- 
lem; 6) whether the present bathing 
areas should be enlarged to increase 


| water area per bather or should 


additional bathing areas be devel- 
oped; and 7) the most desirable 
shoreline iocations for bathing that 
will more effectively take advantage 
of better water quality, better cir- 
culation and other improvements. 


Germ-Free Diets 
(Continued from page 109) 


and then passed under the Van de 
Graaff electron beam. Package 
thickness is controlled by gauging 
with a roller “screed” using the 
sides of the trays as guides. Any 
package over 1 cm. in thickness is 
rejectec before irradiation. 

As a further safeguard, paper 
strips containing spores of B. globigii 
are placed under packages of diet 
during irradiation. The strips are in- 
oculated, incubated, and checked 
for bacterial growth before the diet 
is used. 

From the beginning of the studies, 
more than a half ton of diets has 
been sterilized by irradiation and 
fed to germfree guinea pigs and nor- 
mal contro] animals, with somewhat 
smaller amounts being prepared for 
germfree rats. Uniform sterilization 
has been obtained by irradiation 
of 2 to 3 
million rads. 

From preliminary results to date, 
it appears that germfree guinea pigs 


| fed on the radiation-sterilized diet 


more closely resemble the conven- 
tional species of guinea pig than 
those reared on other steam-steril- 
ized diets. Since studies are neces- 
sarily long-term, further studies 
with additional numbers of animals 
will be necessary to confirm these 


| results and more fully to evaluate 


the irradiated diets. 
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IRBY SEAY COMPANY ROBERT H. STELLWAGEN WEINBERG & CUNNINGHAM 


Engineers—Consultants Consulting Engineer Engineering Consultants 

, Water Supply, Treatment & 

Waoter Gupply & Trestment Natura! Ges Systems Municips] and Industrial Waste Problems Dwstribution ighwey Trame 
Sewage Gystem & Treatment Electrical Collection, Incineration, Salvage, Pumping, Sewage Treatment & Disposal = In = & Municipal 


- r Industrial Waste Treatment Build 
ment, t 
516 Geodwyn inst. Bidg. Phone JAckson 7-2932 TORUS, SOURS Investigations, Reports, Appraisals, Rates, General 


t : ‘ Public Works Engineering 
— 1468 6. Cuter Brive Bewwele 34, Mich. 134 EAST THORNTON ST., AKRON 11, OHIO 








SEELYE STEVENSON VALUE ALDEN E. STILSON & MARION C. WELCH 
& KNECHT ASSOCIATES Consulting Engi 
Consulting Engineers Consulting Engineers Water Supply 


Richard E. Dougherty oe Water Supply. Sewerage Industrial Waste Sewerage 
Civil, Mechanical, Electri Highways Industria) Structures Swimming Pools 


Highways Bridges. Mechanical & Industrial Layouts & Studies 101 treet lex Ky. 
Dems Water Supply Land Use Planning & Industrial Parks 01 Sew Migh § lagten, Ky 


Tunnels, Piers, Reinforced Concrete 245 N. High St 7S Public $ Phones: 2-5119 & 7-3405 
101 Perk Avenve New York 17, N.Y. Columbus, Oho Cleveland, Ohie 


SERVIS, VAN DOREN & HAZARD STETSON, STRAUSS & ROY F. WESTON, INC. 
Engineers— Architects DRESSELHAUS, INC. ENGINEERS— BIOLOGISTS—CHEMISTS 
Construction ¢ Appraisals Civil & Consulting Engineers Industrial Wastes Stream Pollution 

Investigations « Design e Supervision of Alr Pollation—Water Sewage 

Woeter « Sewage © Streets ¢ Expreseways « High- Les Angeles Oceanside Porterville Surveys Research— a 

ways « Bridges « Foundations « Airpor « Pieod Water Supply Drainage, Sewerage, Municipal Engineering—Pians and cations 

Control « Drainage « Aerial Surveys « Site Plan- Works Foundations Materials Testing. Surveying ration Supervision— Analyses 

ning « Urban Subdivisions ¢ Industrial Facilities & Mapping Investigations, Reports, Designs Evaluations and Reports 


Blectrica! « Mechanica Retimates 
Moin ARE, PA. 
SMO Tepshe Ghd Tepehe, Kenses in Office: 219 W. 7th $t., Los Angeles, Calif aetna 


SUHR, PETERSON, WALTER H. WHEELER 
nw S ae PETERSON & SUHR EM., M. A. S.C. E. 
Consulting Engineers Designing and Consulting Engineer 
Woter Supply. Water Purification REPORTS—PLANS—SUPERVISION Buildings Bridges, Mfg. Plants. Btc 
_ Duspecal. pas eyckeme. h_ , Piente Sewerage, Water Supply. Ficod Control Inventor ae al Piet Sieb 
emeanies and Drainage. Airports, Roads, Surveys. 


Jock senville Fleride Pixed and Movable Bridges 802 Met im os Seep, Mina. 
198 NN. Welle S Chicege 6. Ilineis 


FOSTER D. SNELL, Inc. WHITMAN, REQUARDT 
29 West 15th $1. New York 11, WY FOR RATES FOR THIS SPACE end Associates 


WaAtkins 4-8800 


Chemists, Engineers, Bacteriologists write Civii—Sanitery—Structura! 
Toxicologis. Market Research 


Mechanice!—Electrical 
10 stores of lnvoratortes With PUBLIC WORKS MAGAZINE an 


& stef of over 














Munictpal end Consulting Engineers 











YOUR INQUIRY ANSWERED PROMPTLY 200 Se. Brood % Ridgewood, NJ. 1304 St. Poul St, Baltimore 2, Md. 











SOIL TESTING SERVICES, INC. WALLACE & HOLLAND CLYDE E. WILLIAMS & 
Consulting Engineers ASSOCIATES, INC. 


CARL A METZ JOMN P ONAEDINOMR Consulting Engineers 
Got! investiga Aerial Mapping 
Poundetion Recsmmendatios —y and Design MUNICIPAL SANITARY STRUCTURAL Civil & Sanitary Engineering 
Laboretory Testing Streets Pollution C 4 A dees 
e27 Meriem ‘ Airports Swimming 0s sidings 
: te Ave Chicege 35, i. Planning Storm Drainage Storage Bins 312 W. Colfex Ave., Sovth Bend 1, ind. 
Sen Francisco Milweukes, Wis. Expressways Water Supply Investigations 720 E. 38th St.. Indi lis 5, Ind 
Heverne, Cobo Portland Michigan 401 North Federal Avenve, Mason City, lowe " 


SPRAGUE & HENWOOD, INC. JOSEPH S. WARD WILSEY, HAM & BLAIR 
Drilling Services Consulting Soil and Engineers & Planners 


é ' Test Bering Foundation Engineer Water and Sewage works 
"Greet | Mole Drilling ond Pressure Grovting Site Investigation, Boring Supervision. Labors- pe. fk ch 
Diemend Core Drilling tery Soils Testing Poundstion and Pavement City and Regional Planning 
221 W. Olive St., Scronton, Po Analysis and Design, Construction Supervision, 11) Rollins Reed. Millbree, Collf 
New York, Philedeiphic, Pittsburgh, Atlante Engineering Reports and Consultation s00 W. Cc . y 
Grond junction. Colorede ies Anasies @ 
Buchons, Newfoundland 9! Roseland Avenve Coldwell, NJ , 











Colif. 
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Write write Water Sewerage Streets. Highware. Dams, 
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Electronic Computer Services 
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STANLEY ENGINEERING 4, STEPHEN WATKINS J. C. ZIMMERMAN 


COMPANY Consulting Engineers ENGINEERING CO. 


Municipa! end industrial Engineering. Water Consulting Engineers 

>» Supply and ‘urification Sewerage and Sewage Water Supply and Treatment 

Consulting Engineers Treatment, Highwavs and Structures. Reports, Beatnese’ Flood Relief 
Investigations and Rate Structures Sewerage and Sewa Treaument 

Hersey Beiiding Muscatine. tows 446 East High Street Lexington, Kentucky Planning Design Supervision 

206 S LaSelle S Chicege 4, Iineis Bronch Office 1112) West Oklchome Avenve 

1184 Henne Building Cleveland 15, Ohie 4726 Preston Highwoy Lovisville. Kentucky West Allis 19. Wisconsin 

















PUBLIC WORKS for July, 1960 








PUBLIC WORKS 


EQUIPMENT N 





Sewer Cleaner 


Capable of rodding sewer lines up 
to 700 feet in length, the Model 700 
Sewerking can be used for a preven- 
tive maintenance program and also 
for threading for bucket machines. 

O’Brien Mfg. Corp., 5632 North- 
west Highway, Chicago 46, Ill 

Circle Mo. 7-1 on the convenient 

reply card facing page 34 


Sealed Register 
Water Meters 


Two larger-capacity “magneti 
drive” Sealed Register Water Me- 
ters, 1%” inch and 2-inch models, 
have been introduced by Rockwell 
Manufacturing Company Othe 
sizes available are *4-inch and 1- 
inch. Capacities of the new models 
are 100 and 160 gallons per minut 
respectively compared with capac!- 
ties of 20, 30 and 50 gpm respec- 
tively for the %-inch, %4-inch and 
l-inch models. Special features are 
a hermetically sealed 
magnetic drive, an exposed inter- 
mediate train and driving dog and 
the oscillating piston principle for 
long life and accurate measurement 
The entire unit contains 
stock parts, of which only two mov- 
ing parts operate in contact with 
water. Straight reading 
calibrated in cubic feet or 
with a center sweep-hand 

Rockwell Manufacturing Co., Mu- 
nicipal and Utility Div.. 400 N. Lex- 
ington Ave., Pittsburgh 8, Penna. 

Circle No. 7-2 on the convenient 

reply card facing page 34 


register, a 


only 15 


registers 


gallons 


Concrete Core Drill 
The drill is 


through masonry, stone, refract 
(including the 


designed to 
concrete toughnes 
steel-reinforced concrete) and sin 

lar materials. Full directional dr 
ing, in which the drill head can 
rotated 360 
column, permits drilling at any angle 


on a 3 in. tubular s 


with the base of the drill remaining 
f Features 


which n- 


on any horizontal surface 
include a load indicator 
dicates the optimum drill pressur« 
and operating speed at all times and 
a built-in motor overload protectior 
Drills are available in three models 
the Model D-30, for holes up to 14 
the Model D-20, for holes up to 644’ 
and the DH-20, a hand-held drill 
for holes from 1%” to 2”. Holes fi 
installation of guard rails, signs 
heavy machinery, ornamental iror 
test cores on dams and highways are 
some of the applications. By 
drilling it can also be used for du 
and similar installations. 

Clipper Manufacturing C 
Warwick, Kansas City; Mo 

Circle No. 7-3 on the conver 


reply card facing page 34 


Gear ratio is used that permits motor 


to operate at relatively low speed 


Optical Pointer 


ie 


The optical pointer fits snugly be- 


w the windshield of the stripir 


machine cab on conventional pave- 
nent paint striping equipment. It is 
especially practical in confined city 
ojects where the projecting guide 
tended to be 


pointer allows the operator a choice 


unwieldy. The optical 


if reference line such as the media 

strip, edge line, or cente! ne 
Wald Industries, Huntingdon, Pa 
rcle No. 7-4 on the 
reply card facing page 34 


nvement 


Roof Coating 


A siliconed aluminum-asbestos 


0 oating is available in white 


green, blue, red, gray, brown and 
iluminum. The coating performs 
with equal effectiveness on asphalt 
and asbestos shingles o! 


pitched or flat. It 


can also be used on concrete block, 


yrT) pe witior 


ofs—whether 


netal and stucco walls, as well as on 
asbestos cement siding. As the coat- 


sets, aluminum flakes rise to the 


surface and “leaf” to form a highly 
reflective shield,” per- 


insulating ; 


manently bonded to the roof surface 
Test findings show that under-roof 
temperatures dropped more than 20 
minutes after 


percent within ten 


application. The coating 


equires no 


Appli- 


br usn 


heating, thinning or mixing 


cation is made with roof 


spray gun or squeegee. Special for- 
mulation prevents fading. 
The Monroe Co., Inc., 10703 Que- 
bec Ave., Cleveland 6, Ohio 
Circle No. 7-5 on the convenient 
reply card facing page 34 


PUBLIC WORKS for July, 1960 





Weatherability tested for period equiv- 


without breakdown 


Sign Plywood 


A plastic 
called Kimpreg 8000 comes in green 


alent to 12 yrs 


impregnated material 
and white and may be laminated to 
one or both sides of a sheet of ply- 
wood. The result is a plastic-sur- 
faced plywood that requires no fur- 


‘ 


ther finishing. Because of its high 


resistance to weather, abrasion and 
chemicals, plywood surfaced with 
this material is recommended for 
highway and commercial signs. The 
sign grade material was developed 
to provide a long-lasting colorfast 
surfacing and is bonded to regular 
high density plywood. Natural col- 
ored Kimpreg-covered plywood has 
been used for many years for con- 
rete forms, water front docks, truck 
bodies, industrial tanks and ducts 
Kimberly-Clark Corp., Neenah, 
Wis onsin 

Circle Ne. 7-6 on the convenient 

reply card facing page 34. 


Emergency Unit 


This emergency lighting and pow- 
er unit, which is completely auto- 
matic is designed as to permit im- 
mediate continued operation of criti- 
cal lighting, PA systems, and other 
vital electrical equipment in case of 
commercial power line failure to 
provide 115 volt AC current. The 
units feature RF frequency inter- 
ference suppression, instant starting, 
frequency stability and built-in 
power factor correction. They are 
recommended only for use with 
loads having power factors greater 
than 70 percent. To operate lower 
power factor loads (as low as 53O 
percent) additional external power: 
factor correction is required. The 
ATR charger portion of these units 


is completely automatic and will 


maintain the storage battery at full 
charge, with minimum gassing, from 


regular 115—volt AC power: 


Operated from 6 or 12-volt battery 


units are housed in attractive grey 
hammerloid metal cabinets. A com- 
plete range of sizes is available up 
to 250 watts power output 
American Television and Radio 
Co., 300 E. 4th St., St. Paul 1, Minn 
Circle No. 7-7 on the convenient 
reply card facing page 34 


Bracket-mounted on a pole or wall by 


means of bolts or use of strapping 


Litter Receptacle 


This mounted-type litter recep- 
tacle is formed of 16 gauge, cold- 
rolled steel. Designed with an eys 
towards beauty, the basket can bs 
ised in shopping areas as an inter- 
mediate receptacle to catch smaller 
litter which would not be ordinarily 
deposited in the large corner recep- 
tacle. 24 in. in height, 12 in. in dia- 
meter, the epoxy-coated basket with 
a capacity of 2400 cu. in., 
on bracket by means of a locking 
wrencn 
emptying. Pole 


from 


is mounted 
device. A_ special loosens 
basket for easy 
mounting prevents damage 
kicking and falling and also con- 
serves valuable sidewalk space 

Rodale Mfg. Co., Inc., Emmaus 
Pa 

Circle No. 7-8 on the convenient 

reply card facing page 34 





Bituminous Distributor 


The spray bar, which is fully circulating, contains an exclusive interna! distributing 
valve which assures an uniform spray pattern across the entire length of the spray 
bar. The shot meter and the bar meter eliminate the need for lengthy calculations 
or trials to establish the proper rate of application for each special job situation 
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Features found on the Littleford 
Spray Master are: All operations 
controlled by one handwheel; shot 
meter to dial the rate of application 
from .075 to 3.0 gal. per square yard; 
bar meter located on operator's con- 
trol panel to adjust for length of 
bar; torque limiter eliminates brok- 
en universal joints and shear pins; 
hi-low flues permit heating small 
quantity of material; “Uniflo” full 
circulating spray bar provides even 
starts and instant shutoff without 
dripping. 

Littleford Bros., Inc., 457 East 
Pearl St., Cincinnati 2, Ohio 


Circle No. 7-8 on the convenien: 
reply card facing page 34 





mid 


Three models of motor graders by 
Caterpillar Tractor Co. are No. 112F 
powered by a turbocharged, four 
cylinder diesel engine rated at 100 
hp., No. 112E at 85, and No. 12E 
rated at 115 hp. Both the No. 112E 
and No. 112F incorporate oil clutch, 
improved blade controls, a one-piece 
transmission and final drive case, 
and dry-type air cleaner. Travel and 
control speeds of the No. 112F are 
five percent faster than those of the 
No, 112E. Control speeds on the No. 
112E are the same as on previous 
models, but travel speeds are in- 
creased slightly. Positive assurance 


Motor Graders 


against moldboard creeping is pro- 
vided by a control lock, and smooth 
control lever results 
from adoption of a two-tooth jaw 
clutch on both the No. 112E and the 
No. 112F. Adjustment of the side 
shift rack on the No. 12E is possible 
through shims, which can be re- 
moved as necessary to compensate 
for wear. All-weather in-seat start- 
ing is provided on al] three machines 
by a gasoline starting engine 
Caterpillar Tractor Co., 
Illinois 
Circle No.-7-10 on the convenient 
reply card facing page 34. 


engagement 


Peoria, 


Sprinkler Pipe 


The flexible pipe and quick-at- 
tach fittings used in undergound 
sprinkler systems, save installation 
time because no threading, cement- 
ing or clamps are necessary. Since 
all connections may be hand tight- 
ened to a positive seal, the only tool 
needed is a knife to cut the flexible 
pipe to desired lengths. Fittings may 
be uncoupled by hand and re-used 
to make easy changes in existing in- 
stallations.The flexible pipe is made 
of DuPont Polyethylene in %-in 
pipe size. It cannot be damaged by 
freezing or attacked by corrosion 
and has won the approval of the 
National Sanitation Foundation as 
suitable for carrying drinking water 
The flexible pipe is packaged in con- 
venient 200 foot coils. The fittings 
are of polypropylene and permit a 
full, unrestricted water flow through 
the entire system. Fittings include 
an Adaptor assembly to connect 
flexible pipe to standard % or 1-in 
galvanized pipe; a Tee assembly and 
an Elbow assembly for % or %4-in 
riser nipples 

Rain Jet Corp., 301 South Flower 
St., Burbank, Calif 

Circle No. 7-11 on the convenient 

reply card facing page 34 





Steel Buildings 


A line of pre-engineered steel 
buildings of types and sizes for in- 
dustry, commerce, and farming are 
available in clear-span widths from 
5 ft. 4 in. up to 120 ft.; sidewalls up 
to 40 ft. In addition, there is a series 
of buildings with a single slope roof 
in widths up to 24 ft. A choice of 
roof slopes is offered in the self- 
framing and rigid-frame buildings 
from 8 ft. to 120 ft. wide. Another 
feature is a continuous beam-type 
purlin system in the roof of rigid- 
frame and truss-type buildings 
Purlins are above the rafter, out of 
the way of wiring, sprinklers, duct- 
work, insulation and other equip- 
ment. A sculptured Steelox curtain- 
wal] panel is available as the stand- 
ard wall covering for truss-type and 
rigid-frame buildings from 32 to 
120-ft. wide. Industrial interior wall 
panels, designed to the same 16-in. 
module as the exterior Steelox 
panels, snap into place and are mois- 
ture-proof. The panels fit all Armco 
buildings. Other accessories include 
all necessary windows, doors 

Armco Drainage & Metal Products, 
Inc., Middletown, Ohio 

Circle No. 7-12 on the convenient 

reply card facing page 34 


Street Sweeper 


The Model 520 Wayne is a full 
4-cu. yd. sweeper with hopper ca- 
pacity fully usable. Available with 
single or double gutter brooms and 
single or dual controls, the 520 is at 
home on one way streets, can wheel 
and pivot around sharp curb returns, 
sweep narrow and dead end streets 
Three-wheel insures ma- 
neuverability and Elevato: 
drive chains, built around a core of 
high alloy steel woven cables, with- 
stand the abrasive wear of dirt and 


design 
safety 


sand. Gutter brooms are located in 
front of the wheels, within full view 
of the operator 

Other features include: Full float- 
ng pickup-broom suspension to au- 
tomatically maintain sweeping pres- 
bucket 


operated 


sure clam-shell] action 


dumping, hydraulically 
power brakes and steering 
Wayne Manufacturing Co., 1201 
E. Lexington St.,. Pomona, Calif 
Circle No. 7-13 on the convenient 
reply card facing page 34 
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Tractor Attachment 


Hydraulic connectors easily engaged by twisting motion 


A versatile tractor attachment, 
known as the Walker-Cline Side- 
dozer, is designed to perform work 
usually done by hand labor, such as 
cleaning or grading under highway 
guard rails, back-filling of shallow 
trenches, finish grading curb areas 
and trimming or grading around 
culverts. Average guard rail or ditch 
cleaning can be done at a rate of 
400-600 feet per hour depending 
upon the quality and volume of ma- 
terial to be moved. The unit is tail- 
ored to fit most four-wheel tractors 
and the entire assembly may be at- 
tached or removed in twenty min- 
utes in the field using only a ham- 
mer and a pair of pliers. The unit is 
hydraulically operated The horizon- 
tal and vertical positions or motions 
are controlled by separate hand 
valves. The unit is suspended be- 
neath the tractor in a manner 





Traffic Controllers 


’ 


This complete line of vehicle- 
actuated traffic control equipment, 
features semi-vehicle-actuated and 
fully-vehicle-actuated controllers 
All units are designed to provide a 
flexible traffic control system and 
are wired to accommodate a wide 
variety of accessory units. Electronic 
mounted on a 


hinged secondary panel which may 


components are 


be swung away from the face plate 
ing plug 
electrically connects the timer to the 
rear panel on which special features 
may be mounted. Color-coded wir- 
ing and stockinged wiring harnesses 
are used throughout 

Crouse-Hinds Company, Syracuse 
Lo 

Circle No. 7-16 on the convenient 

reply card facing page 34 


for servicing. Detachable wir 
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to permit pulling or pushing the 
load to or away from the side 
of the tractor by reversing the 
blade. Maximum reach of the unit 
is approximately four feet outside 
the tire tread. For tractors without 
hydraulic equipment, a conversion 
kit is available 

Easley Engineering and Manufac- 
turing Co., 2440 Goorich Avenue, 
Ferndale 20, Michigan 

Circle No. 7-14 on the convenient 

reply card facing page 34. 


Aluminum Bodies 


The lower deadload permits high, profitable pay loading 


The 13-ft. aluminum dump bodies, 
manufactured by Hercules Steel 
Products Co., Galion, Ohio, permit 
big legal payloads and keep main- 
tenance costs low. Aluminum side 
boards and cab shield add greatly 
to the trucks’ load-carrying capacity 
All units are equipped with front- 
mounted telescopic hoists 

Hercules Steel Products, Inc 
Galion, Ohio 

Circle No. 7-15 on the convenient 

reply card facing page 34 





Tape Analyzer 


An automatic instrument that de- 
tects and measures the level of im- 
purities in fluids, the Graver Auto- 
matic Tape Analyzer, can detect 
coliform bacteria, algae and plankton 
in municipal water supplies, and po- 
tentially can be modified to detect 
trace quantities of pollutants and 
radioactivity in water and the at- 
mosphere. All these applications de- 
rive from the instrument's basic 
analyzing method—the Millipore 
Filter test. In this test particulate 
material is quantitatively removed 
from a liquid or gaseous sample by an 
ultrafine Millipore Filter membrane 
and retained on the filter surface 
where it may be easily identified, 
sized, counted or tested. The tape 
analyzer automates the Milli 
test by filtering samples in sequence 
as often as desired through a nylon- 
backed tape of Millipore Filter mem- 
brane and printing the time each 
sample is taken. The basic 
duced is a circular stain or discolor- 
ation on the tape made by the solids 
extracted from the filtered fluid. The 
degree of discoloration, proportion- 
ate to the insoluble solids concen- 


data pro- 


tration, can be calibrated by analyz- 
ing a portion of a sample and then 
running another portion through the 
tape analyzer. A strip-chart recorde: 
is also available. The analyzer is 
only slightly larger than an office 
adding machine and is completely 
portable 

Graver Water Conditioning Co., 
216 West 14th St.. New York 11, 
N. Y 

Circle No. 7-17 on the convenient 

reply card facing page 34 





Industrial Tractors 


Powered by a 206-cu. in engine, 
the big Mo 500 and Big Mo. 600 have 
heavy-duty axles and frame to han- 
dle highway and construction at- 
tachments including dozer blades, 
crane hooks, backhoes, 


c mowers, 
loaders, and several types of buckets 


including ejector, trench bellhok 
material and snow buckets. Five for- 
ward speeds on both models range 
from 2.63 to 14.57 mph, with the five 
reverse speeds ranging from 3.29 to 
18.22 mph. Hydrauli 


ing is standard on both 


power! steer- 


models 


Double constant-running, direct- 
coupled hydraulic pumps _ are 
mounted at the rear and operate 
the loader, backhoe, other attach- 
ments, and the power steering. The 
front-end loaders are of box-type 
construction and are cradle mounted. 
The loader has a one-lever control 
to raise and maintain bucket level 
during the lift cycle, and to adjust 
the bucket to dig position during the 
lowering cycle. On the backhoe, 
angle-poised, individually-controlled 
hydraulic outriggers give bracing 
and permit digging at right angles 
to the machine and on hillsides. The 
operator's seat pivots with the 
boom and is offset to provide a com- 
plete view of the 190° swinging boom 
area. The loade: 
yucket capaci ‘ yard on the 
500” model and %4 yard on the “600” 
model; lifting capacity 2000 Ibs. on 
the “500” and 4500 lbs on the “600 
ft height 10 ft. 7 in. on the “500 
and 10 ft. 10 in. on the “600 
Minneapolis - Moline 
Hopkins, Minnesota 
Circle No. 7-18 on the convenient 
reply card facing page 34 


and the work 


ties are 


Company 





Paint Spray 


High-visibility fluorescent enamel! 
for emergency safety marking may 
now be applied quickly with a con- 
venient new-type finger-tip spray 
dispenser. Known as the “Jek-Pak, 
the aerosol sprayer consists of three 
elements—a can of propellent, ar 
unbreakable plastic spray head, and 
a glass jar which holds the thinned 
“Pyralux” fluorescent enamel in any 
one of the Du Pont fluorescent 
colors 

Spray On Products Co., 
land, Ohio 

Circle No. 7-19 on the convenient 

reply card facing page 34 


Cleve- 


Ideal for quick stenciling of signs 
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; 


Ideally suited to mowing high wee 


Rotary Mower 


The 5-wheel riding rotary 

is powered by a 9 hp, 4-cycle en 

has variable forward speeds and re- 
verse drive, a cutting head equipped 
with a heavy duty cutter bar which 
cuts an even 34-in. swath, and a spe- 
cially designed side discharge chute 
to clear out cut grass and weeds. al- 
jiowing the operator to maintain 
mowing speed in heavier growth 
Special attachments 

the “Mow-Mobile 34” include: A 


special handle for those who prefe 


available for 


to walk behind the machine on hilly 
terrain; a close-coupled 42-in 
blade; a leaf mulcher; special pivot- 
ing skids and replaceable skid shoes 
an electric starter and generator set 
Jacobsen Manufacturing Co., 747 
Washington Ave., Racine, Wis 
Circle No. 7-20 on the convenient 
reply card facing page 34 


Tack Coat Spreader 


The Tack-Coater,” TC-100. de- 
posits a smooth, even tack-coat over 
for laying 

Varying 


surfaces in preparation 
extruded asphalt curbing 
widths are adjusted by turning the 
swivel hung spray bar to angles de- 
sired based on curb form widths to 
hine laid. One man can oper- 
unit 
Sprea ler Corp 


’ 


4020 Simon 
Youngstown, Ohio 

e No. 7-21 on the convenient 
reply card facing page 34 


Eliminates tedious hand operations 
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Base Spreader 


The spreader features a simplified mounting arrangement 


The Dozor base spreader with ad- 


justable hopper and spreading width, 


Model 18, is designed so that one 
unit can be used, without modifica- 
tion, on any bulldozer - equipped 
Caterpillar machine. Cross-members 
can be adjusted to fit specific spread- 
ing jobs from 8 to 18 feet wide. Op- 
tional wing gate extensions at the 
side allow additional width, if de- 
sired. The entire spreader mounts 
directly on the tractor’s dozer blade 
through the use of large threaded 
clamps. The dozer blade serves as a 
strikeoff. Depth is accurately adjust- 
able from 1-in. to any requirement 
Caster wheels are also adjustable 
either up or down, in or out, to fit 
specific job conditions. When laying 
base against existing slabs, one 
wheel can be adjusted to run on the 
pavement with the other on sub- 
base. Capacity is approximately 600 
yards per hour 

Ulrich Manufacturing Co., 
noke, Ill 

Circle No. 7-22 on the convenient 

reply card facing page 34 


Lift And Dump 


For tree 
overhead utility 


Roa- 


trimming and work on 
lines, a combination 
tilt action truck body with a trimme: 
lift is available. This unit is mounted 
on any two-ton chassis of acceptable 
G.V.M. 19,500 Ibs., 172 in W.B., 102 
in. C.A. The “Trim Lift” protects 
the worker in the basket and the 
men on the ground through the use 
of Spiralloy, a glass filament wound 
epoxy structure with a dielectric 
strength of 50,000 volts. The unit has 
a Spiralloy outer boom and a Spiral- 
loy pylon insert which prevent the 
truck from being energized. An ad- 
ditional feature is the tilt body po- 
sitioned for quick dumping by a hy- 
draulic hoist 

Asplundh Chipper Co., 501 York 
Rd., Jenkintown, Pa 

Circle No. 7-23 on the convenient 

reply card facing page 34 
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This diesel powered, 162 horse- 
power unit, smallest in the Michi- 
gan line of rubber-tired tractor doz- 
ers, has all features standard on the 
two larger units of this type, includ- 
ing the Michigan power train. The 
Model 180 has a blade containing a 
built-in push plate that permits it 
to be used as a dozer or pusher with- 
out exchanging dozer blade for push 


Blade is 10-ft. 3-in 


Tractor Dozer 


wide, digging depth is 2-ft. 3-in 


block. Two double-acting hydraulic 
ylinders are controlled with a lever 
permitting the operator to tilt the 
blade while in motion to allow deep 
blade bite on hillside work 

Construction Machinery Div., 
Clark Equipment Co., Pipestone Rd., 
Benton Harbor, Mich 

Circle No. 7-24 on the convenient 

reply card facing page 34 





Utility Pumps 





The compact, lightweight, high 
capacity self-priming pump will dis- 
charge up to 7000 gal. per hour 
Powered by a light-weight alumi- 
num engine, pump can be lifted and 
transported by one man. All cast 
iron parts are protected inside and 
out against corrosion and abrasion 
by an epoxy coating. Built-in check 
valve holds prime. Non-clogging 
impeller handles water with a high 
percentage of solids. A quickly-re- 
movable suction plate makes it easy 
to inspect and clean impeller. Im- 
peller can be replaced without re- 
moving pump case. Pumps are avail- 
able in two sizes—M-5 (5000 gal 
per hour with 144” suction) and M-7 
(7000 gal. per hour with 2” suction) 

The F. E. Myers & Bro. Co., Ash- 
land, Ohio. 

Circle No. 7-25 on the convenient 

reply card facing page 34 


Flow Tube 


Flow Tube is a 


for accurate 


The “Lo-Loss” 
differential 
measurement of flow with lowest 
head loss and highest recovery. With 
its short compact length, installation 
of the flow tube can be made on 
horizontal, vertical or inclined lines 
sewage, 

trade 


producer 


For use with clear water, 
bearing liquids, 
wastes, air or gases, the flow tube is 


sediment 


available in cast iron, bronze, stain- 
less steel, plastic or any specified 
material, and can be formed, cast o1 
fabricated to meet special require- 
ments 

Burgess-Manning Co., Penn In- 
struments Div., 4110 Haverford Ave.., 
Philadelphia 4, Pa 

Circle No. 7-26 on the convenient 

reply card facing page 34 





EITHER BY THE 
GLASSFUL, OR THE 
BILLIONS OF GALLONS... 


ae 
hea ee % 


. . . pure water is the lifeline 
of Municipalities and Industry 


For over 60 years, Roberts Filter 

Manufacturing Company has been 

complementing the engineer- 
ing profession in supply- 
ing water purification 

equipment through- 
out the Western 
Hemisphere. 





WELCOME 


Public Works Congress 
and Equipment Show 
Conventioneers 
to your meeting 
at the Coliseum 
AUGUST 14-17, 1960 


Headquarter at the 
Henry Hudson Hotel 


In the heart of New York City 
—58 steps from Coliseum. Near 
all activities & transportation 
terminals. Swimming Pool 
available to guests. Entertain- 
ment Nightly in Voyager 
Room. Superb Meeting Facili- 
ties...to 1000. 

Garage and 


Hudson Hotel 


353 West 57th Strect, Mew York 19 
COtmmbus 5-6100 


NEW YORK CITY 
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Traffic Signals 


The M-Series of 8-in. and 12-in. 
signals and beacons are adjustable 
and interchangeable. Adjustability is 
obtained through the use of Tri-Stud 
mountings between sections and on 
mounting brackets for 360° adjusta- 
bility of each section or each signal 
head. The 8-in. and 12-in. sections 
are completely interchangeable and 
can be mixed or matched as desired. 
The proper pattern of the light beam 
with relation to on-coming traffic is 
controlled with the fixed focus sock- 
et. This socket allows for proper fil- 
ament location without the use of 
tools. The filament can be accurately 
placed for the most efficient opera- 
tion by pulling the lamp forward 
about \%& in. to disengage the teeth 
turning the lamp to the desired fila- 
ment placement, releasing the lamp 
and allowing it te lock in place 


sections are interchangeable 


Signal 


Some of the design features are 
Door and reflector 


movable without tools: visor and 


assemblies re- 
lens removable without removing 
screws; positive locking fasteners 
stainless steel hinge pins; and single 
weatherproof Neoprene gasket seal- 
ing reflector and door 

Traffic Signals, Inc., 222 Beach St., 
Shreveport, La 

Circle No. 7-27 on the convenient 

reply card facing page 34 


Pocket Radio 


An all-transistorized shirt-pocket 
personal radio communications rée- 
ceiver with miniaturized circuitry 
the “Voice Director.’ 
ounces with battery 
indoor and outdoor 
reach key personnel, the equipment 


weighs only 12 
Designed for 


voice-paging to 


is engineered so the person wearing 
it may be contacted instantly by a 
base station transmitter, a two-way 


Radio receiver personnel 
radio in a car, or by a portable unit 
operating on the same frequency 
Initially, frequencies in the 150-174 
me. range will be used. The receiver 
uses a 614 volt, single mercury bat- 
tery and a ferrite loop-stick for an 
antenna. A directive 
horn, clipped to the wearer's lapel, 


convenient 


is used when privacy is not required 
and when loudness of the radio will 
not disturb others. When the person 
wearing the unit desires to hear to 
the complete exclusion of others, an 
ear-piece may be used. The plastic 
horn and ear-piece are combined for 
iormal use and the horn quickly 
snaps off for 
ning. Adjustable 

h controls are at the top of the 


iltra-private ear-piece 


' 
volume and 


General Electric, Communications 
Products Dept., Lynchburg, Virginia 


Circle No. 7-28 on the 
reply card facing page 34 


nvenient 





NEWS OF ENGINEERS 








Prof. Gorvon P. Fisuer has been 
appointed Associate Dean of the 
College of Engineering of Cornell 
University, Ithaca, N. Y 


Epwarp W. Tayior of Charleston, 
S. C., who has represented the U.S. 
ICA in Viet-Nam for the past three 
years, has returned to this country 
on leave. He has been engaged in a 
broad road and bridge construction 
program in Viet-Nam and will re- 
turn there to resume his work in the 


near future 


Ernest O. Larsen has joined the 
consulting firm of Berger Associates 
and will be located in Salt Lake 
City, Utah. Mr. Larsen retired from 
the Bureau of Reclamation 1 cently 
after 37 years of service 
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Joun H. Fisx of Franklin Park, 
N.J., has been appointed Assistant to 
Secretary, W. H. Wisely of the 
American Society of Civil Engineers. 
He will work mainly with student 
chapters. 


Dr. Lioyp Donnett has been 
named senior research scientist of 
the Institute of Science and Tech- 
nology, University of Michigan. 


C. Ricnarp Treprow has been ap- 
pointed assistant vice-president of 
Engineers Incorporated, Newark, 
NJ 


Wru1aM Q. Kenr, for the past five 
years executive director of the 
Metropolitan St. Louis Sewer Dis- 
trict, has resigned to take a position 
with the Public Health Service in 
Washington, D. C 


R. S. Rankin, long-time outstand- 
ing sanitary engineer, died June 6 
at Stamford, Conn. He retired from 
Dorr-Oliver, Inc three years ago 
after serving as chief sanitary engi- 
neer. He was a frequent contributor 
to many engineering journals and 
was a consultant to Pustic Works in 
the sanitary engineering field. Mr. 
Rankin attended the American Wa- 
ter Works Convention at Bal Har- 
bour, but became ill shortly after his 
return and died after a brief illness 


Urban Public Health 
Seminar Scheduled 


A seminar on urban public health 
and the residential environment is to 
be held August 8 to 12 at Southern 
Illinois University, Carbondale, Il- 
linois. Attendance is open to all who 
pre-register, but the program is 
aimed at supervisory personne] in 
the public health housing, planning 
and urban renewal fields. The staff 
includes Dr. E. R. Krumbiegel, Eric 
Mood, Richard Daley, Dr. Claire 
Ryder, Donald R. Fessler and Rich- 
ard Poston. The seminar is a con- 
cluding session of a 5-week course 
in APHA housing quality appraisal 
technique, but the first four weeks 
of the course is subject to limited 
registration. Sponsorship is by the 
Southern Illinois University, Illinois 
State Department of Health and 
Communicable Disease Center of the 
Public Health Service. Those in- 
terested in attending the seminar 
should apply to the Chief of the 
Training Branch, Communicable 
Disease Center, 50 Seventh St., N.E., 
Atlanta 23, Ga 
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CLASSIFIED ADVERTISING AND 
JOB OPPORTUNITIES 





Experienced Engineer 
Administrator Available 


A professional engineer with heavy adminis 
trative experience desires t reassociate in 
a career position with broad opportunities 

Possessing impeccable :eferences in support 
of his qualifications, he is an A.T.R. pilot, 
has a substantial background in military and 
civilian aviation, has a proved record of ad 
vancement in the coordination and supervision 
of the design and construction of major public 
works prejpects and, at the age of 41, is 
particularly qualified in engineering ntract 
administration 

For complete Resume, Write t 
Box 6-2 
PUBLIC WORKS Magazine 
200 South Broad St 
Ridgewood, N. J 


BUILDING COMMISSIONER 


? popu slatior 
ng r a full time 
Re juires Protes 
sere Architect 


ave 


Herold A. Hart 
Director of Civil Service 
Municipal Building 
Hamilton, Ohio 











TECHNICAL 
BIBLIOGRAPHICAL SERVICE 


Selected, pertinent, current references 
in the water, sewage, industrial waste 
and swimming pool fields. The service 
includes: 


1—Prepared references alone 


oan reference with descriptions, 
rev or summaries 


3—Special literature research projects. 
4—Up-dating twice yearly. 
Address all inquiries to: 
Attmore E. Griffin 
24 Sunset Rd., Pompton Plains, NJ. 





CIVIL ENGINEER WANTED 


Registered Professional Engineer capable 

f= performing enginecring nd ndiminis 

trative duties required f City Engineer 

; 

Salary open. Send resume of educational 
" 


and work experience yackground ar 


salary requirements 
Write t 
City Manager's Office 
City of Marysville 
Michigan 














* : : 
City Engineer Available 
A highly qualified = “Bry who has 
served a city engineer ” @ good-sized 
city im the Middle West desires to relocate 
Known to and recommended by the Editor 
{ Public Works, be has had broad engi 
neering experience, as) 6a (city engineer, 
m engineering practice and as an Army 
yificer in World War II. Fuller details 
m training and experience on request 
Write te 
Box P-5 
Public Works Mapasine 
200 South Broad Street 
Ridgewood, New Jersey 


INVITATION TO BID 


Sealed bids will be received at the office 
f the City Clerk, City Hall, Fairbanks, 
Alaska, until $:00 P. M., July 18, 1960, 
for furnishing Garbage Disposal Service 
for the City f irbanks Fairbanks, 
Alaska, and shall thereafter be publicly 
opened and read 

Bids shall be submitted upon the Pr 
posal Form and all of the Contract Docu 
ments shall become a part of the Contract 
and Agreement between the successful 
Bidder and the City of Fairbanks. 

The City of Fair bank s reserves the right 
to reject any or all bids nd to waive 


informalities in the bidding. 














JUNOR CIVIL ENGINEER 


Applications are being accented a 
Junior Civil Engineer vacancy A. ting 
salary dependent on qualifications. Sal 
ary range $493.15 to $600 per 
month. A degree in civil enginecring 
professional enginecring experience with 
a municipality or allied engineering ¢x- 
perience required 
Apply to 
Personne! Office 
City Hall 


Richland, Washington 





SEWAGE PLANT OPERATOR 


Sewage Plant Operator wanted by the 
City = Munising Certihe Class “CC” 
cense required end resume of qualif 

cations and expe« nee State startir 


salary required and carliest starting date 


Apply te 
Walter E. Looney 
City Manager 
City Hall 
Munising, Michigan 

















WANTED 


Highway Materials Research Engineer 
to direct expanding research orc ram 
Salary and rank will depend on qual 

fications. Advanced degree and profes 
sional registration desirable 


Write to: 


G. A. Riedesel 

Director of Industrial Research 
Washington State University 
Pulimon, Washington 








CIVIL ENGINEER WANTED 


The City of Franklin, Milwaukee County 
Wisconsin is secking a civil engineer. 
Salary is open. State qualications, salary 
expected and full particulars. 
Write to 

City of Franklin 

Richard R. Eddy, City Clerk 

7811 West Ryan Road 

Hales Corners, Wisc. 
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: 4 SHOW-WILKES-GARRE- SCRANTON, PENN. 
OG. 10.1954; 6 SHOW AND SLEET- SLEVELAND, OHID 
OCT. 25,1955: FREEZING RAINGHICAGD AND DETROIT 
OGT. 24, 1956: 3 SNOW, FREEZING RAIN SOUTH DAKOTA 
DCT. 18, 1909: 2° SHOW-NORTHERN NEW ENGLAND 


(Source U.S. Weather Burcau 
Climatological Data) 


Prepare for early storms— 
order STERLING ROCK SALT now 


If you’re caught without rock salt, early storms can par- 
alyze traffic, cause serious accidents, mean heavy business 
losses. Don’t let this happen to you! Stockpile your 
Sterling Rock Salt now and stockpile enough. (When 
treated with Storite, Sterling Rock Salt can be kept from 
caking even in outside storage.) Order now from your 
nearest International Salt ay, sales office. 


INTERNATIONAL <p> SALT Ci COMPANY 


~A STEP AHEAD IN 
BUFF ALO+ BOSTON - CHARLOTTE + CHICAGO « CINCINNATI «DETROIT + NEWARK - NEW ORLEANS - NEW YORK 
PHILADELPHIA - PITTSBURGH - ST LOUIS - HEADQUARTERS, CLARKS SUMMIT, PENNSYLVANIA 


PUBLIC WORKS for July, 1960 199 





Vital safeguard when 
power fails... 


KOHLER 
ELECTRIC 
PLANTS 


for filtration and 
treatment plants 


When storms or accidents cause pow- 
er stoppage, Kohler stand-by electric 
plants provide immediate electricity 
for equipment essential to public wel- 
fare in sewage treatment and filtra- 
tion plants. Easy to install and main- 
tain, they are completely packaged 
units with all accessories for full, un- 
attended protection. Known every- 
where for reliability . . . Lightweight, 
portable, sole supply models for street 
repair and maintenance trucks :. . 
Sizes to 100 KW, gasoline and diesel. 
Write for folder H-5. 


KOHLER CO. Established 1873 KOHLER, Wis 
MODEL 5OR81, 


50 KW, 120/208 volt AC. 
Remote start 











by Arthur K. Akers 


*% Over 300 members of the Huber- 
Warco distributor organization and 
publication represenatives attended 
the “kick-off” sales meeting at Mar- 
ion, Ohio, late in May. President 
Jacque E. Jones was host for the 
3-day affai: 


* E. W. Bacharach Inc., 
the water conditioning 
field in Kansas City, becomes an 
affiliate of J. F. Pritchard & Co., 
working with another Pritchard af- 
Municipal Service Co. who 


‘ 


treatment 


long in 


equipment 


filiate, 
furnish and install sewage 
p.ants 


* Joseph F. O'Grady has been ap- 
pointed assistant vice president of 


the Municipal and Utility Division, 


Mr. Hoyt 


Rockwell Mig. Co., Pittsburgh. John 
G. Hoyt, Jr., succeeds Mr. O'Grady 
as product sales manager, moving 
from Atlanta to Pittsburgh. Marion 
F. Huff replaces Mr. Hoyt in At- 


lanta 


* Kenneth L. Lyttle is named ad- 
Diamond Alkali 


vertising manager 


Co., Cleveland 


is appointed general 


Div. of General 


Snow 
Euclid 


& V. L. 
manager, 
Motors. 


* William S. Lake is appointed gen- 
eral sales manager, Wayne Mfg. Co., 
Calif. Simon Tamny be- 


comes director of 


Pomona, 
research and de- 


company 


velopment of the same 


* Glenfield & Kennedy, makers 
of MICROSTRAINING equipment, 
move to 275 Halstead Ave., Harri- 
son, N. Y., reports George R. Evans, 
vice president 


* Nichols Engineering & Research 
Corp., New York, appoints Thomas 
E. Davy Filtration 
Division, for municipal and 


manager of its 
both 


industrial waste applications 


* U.S. Pipe and Foundry Co. ap- 
points Whitney K. Stearns, manager 
of New York office: James J. Mc- 
Carthy succeeds Mr. Stearns as Bos- 
William J. Wolfer- 
McCarthy in 
Walter 


MLLCS 


ton sales agent 

sheim replaces Mr. 

charge of the Detroit office 

H. Swanson, Minneapolis 

agent, died April 22 

ceeds Myron 
Blackburn- 


*% Robert Bendlin su 
Kitaif as manager of 
Smith Mfg. Co. 


*% Thomas J. McNeill becomes New 
York Eimco 
Tractor Division of the Eimco Cor- 
poration, Salt Lake City 


district manager, the 


*® Arthur S. Hicks has been named 
district manager for the Philadel- 
phia area by Centriline Corp., un- 
and lining 


derground pipe cleaning 


fifth annual company dinner 


* The 
and fourteenth anniversary of the 
Komline-Sanderson Engineering 
Corp. at Peapack, N. J., bro 
out some 200 officers, en 
Col. W. A. Hardenbergh of 

Works was guest of 
and Hon. Salvatore A. Bon- 
New 


rvation 


ight 
pl vees and 
guests 
Pus. 
honor, 
tempo, 
Jersey 


and Econom Dev men was 


commissioner 


Department 
guest speaker 
* David E. Greene appointed 


assistant to the president ol Hamil- 


ton Kent Mfg. Co., Kent, O} 


*% Glenn R. Peterson is named man- 
ager of marketing for Gener: 


tric Co.'s Ce 
De partment L 


mmmunicatior 


yr hb ing 


rural wedding 


% The 
suddenly advanced in 
where's the father of th 

guest of the nervous 


that 


inquired a 
“Who do you think 


old boy over there with the 


groom 
shotgun 
Daniel 


is?” was the glum response 


Boone ss 
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LOCK JOINT 


the pipe that 
keeps on 
saving! 





The purchaser of Lock Joint Concrete Pres- . a . that savings on repairs during the pipe’s 
sure Pipe gets his first pleasant surprise a y. P «useful life span of more than 100 years 
at the reasonable initial cost of the product; 4a é WZ, ; may easily represent a substantial por- 
his second at the ease and economy with-in tion of the line's initial cost. Its per- 
which it can be installed. But long -_ / a manent high carrying capacity cuts 
after the pipe has been buried ¢, , : . Ps pumping charges to the bone and 
and forgotten, it demonstrates f , Bs; eliminates costly periodic cleaning 


even more graphically its saving of the line. In every way Lock 


ways. Because of the pipe’s ex- : . Joint Concrete Pressure Pipe 
treme durability, replacement costs “Sm "not only provides economies for the 
are virtually non-existent. Mainte- : - ; ¥ purchaser, but continues to pile up 
nance requirements are so negligible savings year after year, for generations. 


LOCK JOINT PIPE CO. 


East Orange, New Jersey 


Sales Offices : Chicago, Ill. - Columbia, S.C. - Denver, Col. - Detroit, Mich. - Hartford, Conn. 
Kansas City, Kan. « Perryman, Md. - St. Paul. Minn. + Winter Park, Fla 


Pressure - Water - Sewer + REINFORCED CONCRETE PIPE - Culvert - Subaqueous 
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| automated — 
control. 
lara, ~ : 
STREAMLINE : | 
* your * 
chiormation:..; Te 








COMPOUND-LOOP CONTROL 


With automation by Wallace & Tiernan your chlorination system controls itself ...needs 
almost no attention. With Compound-loop Control, the residual you select is maintained, no 
matter how much water flow or chlorine demand changes. You're always sure of water quality. 

W&T Compound-loop Control means true process control. Because it analyzes the end 


result and feeds back information which monitors your chlorinator, Compound-loop Control 


successfully achieves a closed-loop system. This means an operating range of greater than 100 
to 1, plus round-the-clock supervision without extra labor. 

And you can control free or total residual... use electric, pneumatic, or variable vacuum 
signals. W&T Compound-loop Control can be tailored to the physical layout of your system, 
your flow-metering equipment, your plant hydraulics. You build or convert to automation with 
maximum convenience, minimum expense. 

For more information, write Dept. S-141.78 


WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET, BELLEVILLE 9, NEW JERSEY 
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